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(57)Abstract: 

PROBLEM TO BE SOLVED: To facilitate the manufacture of an 
optical information recording medium which is interchangeable 
between systems in which the thicknesses of the media to be 
used are different. 

SOLUTION: The optical information recording medium 1 is 
constituted of a substrate 101 and a hologram material layer 
102, an optical disk 2 is constituted of a substrate 201 and a 
reflecting film 202, and embossed pits 203 carrying information 
are formed on the boundary surfaces thereof. The optical 
information recording medium 1 and the optical disk 2 are laid 
over the other, and are irradiated from the substrate 101 side 
with irradiating light 24 to be converged on the embossed pits 
203. and an interference pattern generated by a reflecting light 
from the irradiating light 29 and the embossed pits 203 is 
recorded in the hologram material layer 1 02. At the time of 
reproduction, the optical information recording medium 1 is 
irradiated with a light to be converged on the embossed pits 
203 to generate reproducing light. 
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* NOTICES * 

JPO and NCIPX are not responsible £or any 
damages caused by tbe use of this translation. 

1 .This docimient has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The optical information record medium characterized by having an information record section for 
generating an information playback light equivalent to the light produced when the exposure light for 
playback is irradiated from one field side and the object point which supported information exists in the 
location which only a predetermined distance by the side of the field of another side left. 
[Claim 2] Said information record section is an optical information record medium according to claim 1 
characterized by generating two or more information playback light equivalent to two or more light 
produced when the object point which supported information, respectively exists in a location which is 
different about the depth direction. 

[Claim 3] It is the optical information record medium according to claim 1 which two or more said 
information record sections are established in a location which is different about the depth direction, and is 
characterized by each information record section generating an information playback light equivalent to the 
light produced when the object point which supported information exists in a location which is different 
about the depth direction, respectively. 

[Claim 4] The optical information record medium according to claim 3 characterized by being constituted 
by making two substrates with which the information record section was formed in the whole surface, 
respectively rival so that information record sections may face each other, and preparing two information 
record sections. 

[Claim 5] The optical information record medium according to claim 1 characterized by having the 
information support field where the information other than said information record section is recorded as 
change of an optical property. 

[Claim 6] As the 1st optical information record medium which has the information record section which 
consists of material for optical recording from which it sympathizes with light and an optical property 
changes, and change of an optical property Where the 2nd optical information record medium which has the 
information support field where information was recorded beforehand is piled up, the exposure light for 
record is irradiated from an optical 1st information record-medium side. The information recorded on the 
information support field of the 2nd optical information record medium as an interference pattern of said 
exposure light for record, and the retum light from the 2nd [ based on this exposure light for record ] 
information record medium The optical information recording device characterized by having an 
information record means to record on the information record section of the 1 st optical information record 
medium. 

[Claim 7] Said exposure light for record is an optical information recording device according to claim 6 
characterized by being the convergence light converged on the information support field of said 2nd optical 
information record medium. 

[Claim 8] Said exposure light for record is an optical information recording device according to claim 6 
characterized by being parallel light. 

[Claim 9] Said exposure light for record is an optical information recording device according to claim 6 
characterized by being the convergence light converged by the position of the near side of the information 
record section of said 1st optical information record medium. 

[Claim 10] As the 1st optical information record medium which has the information record section which 
consists of material for optical recording from which it sympathizes with light and an optical property 
changes, and change of an optical property Where the 2nd optical information record medixmi which has the 
information support field where information was recorded beforehand is piled up, the exposure light for 
record is irradiated from an optical 1 st information record-medium side. The information recorded on the 
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information support field of the 2nd optical information record medium as an interference pattern of said 
exposure light for record, and the return light from the 2nd [ based on this exposure light for record ] 
information record medium By carrying out sequential execution of the procedure recorded on the 
information record section of the 1st optical information record medium about each of two or more 2nd 
optical information record media to the 1st same optical information record medium The optical information 
record approach characterized by carrying out multiplex record of the information recorded on the 1st same 
optical information record medium by two or more 2nd optical information record media. 
[Claim 1 1] The exposure light for playback is irradiated to the optical information record medium which has 
an information record section for generating an information playback light equivalent to the light produced 
when the exposure light for playback is irradiated from one field side and the object point which supported 
information exists in the location which only a predetermined distance by the side of the field of another 
side left. The optical information regenerative apparatus characterized by having the information playback 
means which detects the information playback light obtained as a result, and reproduces information. 
[Claim 12] the optical information regenerative apparatus according to claim 1 1 with which the information 
record section of said optical information record medium generates two or more information playback light 
equivalent to two or more light produced when the object point which supported information, respectively 
exists in a location which is different about the depth direction, and said information playback nieans is 
characterized by to reproduce the information on two or more information playback light on which is 
resembled, respectively and it is based. 

[Claim 13] the optical information regenerative apparatus according to claim 1 1 which characterize by for 
two or more the information record sections of said optical information record medium to be establish in the 
location which be different about the depth direction , and for each information record section to generate an 
information playback light equivalent to the light which produce when the object point which supported 
information exist in a location which be different about the depth direction , respectively , and to reproduce 
the information on two or more information playback light with which said information playback means be 
generate from two or more information record sections on which resemble , respectively and it base . 
[Claim 14] It is the optical information regenerative apparatus according to claim 1 1 which said optical 
information record medium has the information support field where the information other than an 
information record section was beforehand recorded as change of an optical property, and is characterized 
by said information playback means reproducing the information recorded on said information record 
section, and the information recorded on said information support field. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical information regenerative apparatus which 
reproduces information from the optical information record medium with which information is recorded 
using holography, and this optical information record medium, an approach, and the optical information 
recording device which records information on an optical information record medium. 
[0002] 

[Description of the Prior Art] The conventional optical disc system irradiates light which is generally 
converged on the whole surface of a transparent substrate on an information recording layer to the optical 
disk with which the information recording layer was prepared from a substrate side, and performs 
informational record and playback. 

[0003] ^. , ^ 

[Problem(s) to be Solved by the Invention] In such a conventional optical disc system, when the thickness of 
the substrate of the optical disk used by the system differed, there was a trouble that it was very difficult to 
take compatibility between systems. For example, in the system of the compact disk (it is hereafter 
described as CD.) which uses the optical disk whose thickness of a substrate is 1 .2mm, thickness of a 
substrate was not able to reproduce the information recorded on the optical disk which is 0.6mm. Since this 
is designing optical system so that optical aberration may be abolished in each system according to the 
thickness of the substrate of the optical disk to be used, the optical disk originally used by the system is for 
the configuration of the optical spot for optical aberration occurring and reading a signal to collapse, when 
the optical disk with which the thickness of a substrate differs is used. 

[0004] Moreover, in the optical disk, two or more information recording layers were accumulated 
conventionally, maintaining fixed spacing, it multilayered, and increasing storage capacity was proposed. If 
as many information recording layers as possible can be piled up according to this method, higher storage 
capacity is realizable. However, there was a trouble that it was difficult to control correctly spacing of an 
information recording layer and an information recording layer to a fixed value conventionally. 
[0005] Moreover, in the optical disc system with which the former is put in practical use, creating the disk 
of two sheets which recorded information different, respectively, making these rival, and considaing as the 
optical disk of one sheet was also performed, in this case, it becomes informational record and reproducible, 
consequently it is the both sides of the front face and rear face of an optical disk, if the storage capacity of 
one optical disk is raised twice as compared with the case of only one side, it will obtain, and there is an 
advantage. However, in order to have reproduced the information recorded on both sides from the optical 
disk of the lamination mold created in this way, the user had to make the optical disk inside-out and there 
was a trouble that it was impossible to reproduce continuously the information which time and effort is 
taken upwards and recorded on both sides of an optical disk. Moreover, although the device of having 
carried two pickup which counters on both sides of an optical disk, or carrying the device in which pickup is 
moved to a rear-face side from the front-face side of an optical disk was also made in order to enable it to 
reproduce the information recorded on both sides, without turning an optical disk over conventionally, in 
any case, the magnitude of an optical information regenerative apparatus became very large, and the trouble 
of being scarce was in practicality. 

[0006] This invention was made in view of this trouble, and the 1st purpose is in offering the optical 
information record medium and the optical information recording device which enabled it to create easily 
the optical information record medium which had compatibility between the systems by which the thickness 
of the medixmi to be used differs. 
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[0007] The 2nd purpose of this invention has an optical information regenerative apparatus in offering tiie 
optical information record medium and the optical information regenerative apparatiis which enabled it to 
reproduce information in the optimal condition irrespective of the physical thickness of an optical 
information record medium. 

[0008] The 3rd purpose of tiiis invention is from the optical information record medium with which 
multiplex record of the optical information record medium, the optical information recording device and 
approach of being able to carry out multiplex record of two or more information, and having enabled it to 
increase storage capacity with the easy optical information record medium of a configuration, and the 
information was carried out to offer the optical information regenerative apparatiis for reproducing 

information. r i • • 

[0009] Even if the 4tii purpose of this invention is the optical information record medium ot a lamination 
mold, it is to offer the optical information record medium and tiie optical information regenerative ^parahis 
which enabled it to reproduce the information which did not need to tiim an optical information record 
medium over and was recorded on both sides. 

[0010] • J VI- 

[Means for Solving the Problem] The optical information record medium of this invention is equipped with 
the information record section for generating an information playback light equivalent to the light produced 
when the object point which supported information exists in tiie location which only a predetermined 
distance by the side of the field of another side left when the exposure light for playback is irradiated from 
one field side. 

[001 1] Moreover, tiie optical information recording device of this invention As the 1st optical information 
record medium which has the information record section which consists of material for optical recording 
from which it sympathizes with light and an optical property changes, and change of an optical property 
Where the 2nd optical information record medium which has the information support field where 
information was recorded beforehand is piled up, the exposure light for record is irradiated from an optical 
1st information record-medium side. It has an information record means to record the information recorded 
on tiie information support field of the 2nd optical information record medium on the information record 
section of tiie 1st optical information record medium as an interference pattern of tiie exposure light for 
record, and tiie return light from the 2nd [ based on tiiis exposure light for record ] information record 

medium. • i • r 

[0012] Moreover, tiie optical information record approach of tins invention As the 1st optical mtormation 
record medium which has tiie information record section which consists of material for optical recording 
from which it sympathizes with light and an optical property changes, and change of an optical propwty 
Where tiie 2nd optical information record medium which has the information support field where 
information was recorded beforehand is piled up, tiie exposure light for record is irradiated from an optical 
1st information record-medium side. The information recorded on the information support field of the 2nd 
optical information record medium as an interference pattern of tiie exposure light for record, and tiie return 
light from tiie 2nd [ based on this exposure light for record ] information record medium By carrying out 
sequential execution of tiie procedure recorded on the information record section of the 1st optical 
information record medium about each of two or more 2nd optical information record media to tiie 1st same 
optical information record medivim Multiplex record of the information recorded on tiie 1st same optical 
information record medium by two or more 2nd optical information record media is carried out. 
[001 3] Moreover, when the exposure light for playback is irradiated from one field side, tiie optical 
information regenerative apparatus of tiiis invention As opposed to the optical information record medium 
which has an information record section for generating an information playback light equivalent to tiie light 
produced when the object point which supported information exists in die location which only a 
predetermined distance by the side of tiie field of anotiier side left The exposure light for playback is 
irradiated and it has tiie information playback means which detects tiie information playback light obtained 
as a result, and reproduces information. 

[0014] In tiie optical information record medium of this invention, if tiie exposure light for playback is 
irradiated from one field side of an information record section, an information playback light equivalent to 
the light produced when the object point which supported information exists in the location which only a 
predetermined distance by the side of die field of anotiier side of an information record section left will be 
generated from an information record section. 

[001 5] Moreover, where the 1st optical information record medium which has the information record 
section which consists of material for optical recording from which it sympatiiizes witii light and an optical 
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property changes in the optical information recording device of this invention, and the 2nd optical 
information record medium which has the information support field where information was beforehand 
recorded as change of an optical property are piled up By the information record means, the exposure light 
for record is irradiated from an optical 1st information record-medium side. The information recorded on the 
information support field of the 2nd optical information record medium is recorded on the information 
record section of the 1st optical information record medium as an interference pattern of the exposure light 
for record, and the return light from the 2nd [ based on this exposure light for record ] information record 
medium. 

[0016] Moreover, where the 1st optical information record medixmi which has the information record 
section which consists of material for optical recording from which it sympathizes with light and an optical 
property changes by the optical information record approach of this invention, and the 2nd optical 
information record medium which has the information support field where information was beforehand 
recorded as change of an optical property are piled up The information which irradiated the exposure light 
for record from the optical 1st information record-medium side, and was recorded on the information 
support field of the 2nd optical information record medium as an interference pattern of the exposure light 
for record, and the retum light from the 2nd [ based on this exposure light for record ] information record 
medium Sequential execution of the procedure recorded on the information record section of the 1st optical 
information record medium is carried out about each of two or more 2nd optical information record media to 
the 1st same optical information record medium. By this Multiplex record of the information recorded on 
the 1 St same optical information record medium by two or more 2nd optical information record media is 
carried out. 

[0017] Moreover, in the optical information regenerative apparatus of this invention, when the exposure 
light for playback is irradiated from one field side As opposed to the optical information record medium 
which has an information record section for generating an information playback light equivalent to the light 
produced when the object point which supported information exists in the location which only a 
predetermined distance by the side of the field of another side left with an information playback means The 
exposure light for playback is irradiated, the information playback light obtained as a result is detected, and 
informational playback is performed. 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a detail 
with reference to a drawing. 

[0019] Drawing 1 is the block diagram showing the configuration of the optical information recording 
apparatus conceming the gestalt of operation of the 1st of this invention. The optical information record 
medium 1 conceming the gestalt of this operation and the optical disk 2 which has the information support 
field where information was beforehand recorded as change of an optical property this optical information 
recording device 10 The spindle 1 1 attached in the condition of having piled up so that the optical 
information record medium 1 might serve as the bottom. It has the spindle motor 12 made to rotate this 
spindle 1 1 and the spindle servo circuit 13 which controls a spindle motor 12 to maintain the number of 
rotations of the optical information record medium 1 and an optical disk 2 at a proper value. 
[0020] The pickup 1 5 for detecting the retum light from these, while the optical information recording 
apparatus 10 irradiates light to the optical information record medium 1 and an optical disk 2 fiirther. The 
driving gear which makes this pickup 15 movable to radial [ of the optical information record medium 1 and 
an optical disk 2 ] and which is not illustrated, So that it can record by pickup 1 5 by the position of the 
optical information record medium 1 and an optical disk 2 While performing the slide servo which a driving 
gear is controlled [ servo ] and moves pickup 15 to radial [ of the optical information record medium 1 and 
an optical disk 2 ] The servo circuit 16 which performs the focus servo which adjusts the location of the 
convergent point of the exposure light irradiated from pickup 15 based on the detecting signal of pickup 15 
about the depth direction of the optical information record medium 1 and an optical disk 2, and the tracking 
servo which makes exposure light follow a predetermined truck. In order to control the output of 
semiconductor laser which was prepared in pickup 15 and which is mentioned later to maintain an always 
proper value, it has the laser power control circuit 17. In addition, since the configuration for detecting a 
focal error signal required for a focus servo and a tracking servo and a tracking error signal and the 
configuration for performing a slide servo, a focus servo, and a tracking servo are the same as that of what is 
widely used by the system of a common optical disk, explanation is omitted here. 
[0021] In addition, in this application, a convergent point is equivalent to the object point in image 
formation optical system, and the image point, and, in the case of convergence light, means the point that 
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each beam of light which constitutes the convergence light gathers, and, in the case of emission light, the 
point that the productions of each beam of light which constitutes Ihe emission light gather is said. 
[0022] Drawing 2 shows the cross-section configuration of the optical information record medixmi 1 . The 
optical information record medium 1 forms the hologram ingredient layer 102 as an information record 
section in the whole surface of the disc-like substrate 101 formed with a polycarbonate, glass, etc., and is 
constituted. With the gestalt of this operation, the thickness of a substrate 101 is 0.6mm and the thickness of 
the hologram ingredient layer 102 is about several 10 micrometers, for example, 10-40 micrometers. In 
addition, below, the thickness of the hologram ingredient layer 102 is disregarded and explained. By the 
spin coat method, the hologram ingredient layer 102 applies a hologram ingredient to the whole surface of a 
substrate 101, and is formed. A hologram ingredient is an ingredient from which optical properties, such as a 
refractive index, a dielectric constant, and a reflection factor, change according to luminous intensity when 
light is irradiated. For example As a hologram ingredient from Du Pont The ingredient annoxmced ("W.) 
[ "Photopolymersfor holography" besides KSmothers, Practical HolographylV, ] [ SPIE OE/Laser 
Conference ] Proceedings, 1212-03, Los Angeles, CA, and Jan. It can use "the 14- 19th page and refer to 
1990"." In addition, a transparent protective coat may be formed on the hologram ingredient layer 102. 
[0023] Drawing 3 shows the cross-section configuration of an optical disk 2. An optical disk 2 forms the 
reflective film 202 which consists of aluminimi in the whole surface of the disc-like substrate 201 formed 
with a polycarbonate, glass, etc., and is constituted. The embossing pit 203 which supported predetermined 
information is formed in the interface of a substrate 201 and the reflective film 202. Like the usual CD etc., 
by injection-molding equipment, the whole surface of a substrate 201 imprints and this embossing pit 203 is 
formed in it. The reflective film 202 is formed by the vacuum deposition method or the sputtering method. 
With the gestalt of this operation, the thickness of a substrate 201 is 0.6mm. The interface of a substrate 201 
and the reflective film 202 in which the embossing pit 203 is formed is equivalent to the information support 
field in this invention. 

[0024] Drawing 4 shows the main components of pickup 15. Pickup 15 is equipped with the objective lens 
21 which counters the substrate 101 side of the optical information record medium 1, the semiconductor 
laser 22 which carries out outgoing radiation of the laser beam, and the collimator lens 23 arranged between 
semiconductor laser 22 and an objective lens 21 when the optical information record medium 1 and an 
optical disk 2 are fixed to a spindle 1 1 . In addition, the objective lens 21 is supported movable by the 
actuator for focuses, and the actuator for tracking. A collimator lens 23 considers as a parallel ray, it is 
condensed with an objective lens 21, and the laser beam by which outgoing radiation was carried out froni 
semiconductor laser 22 is irradiated by the optical information record medium 1 and the optical disk 2 by it. 
[0025] Next, the actuation of the optical information recording device 10 and the operation of the optical 
information record medium 1 conceming the gestalt of this operation are explained. 
[0026] The optical information recording apparatus 10 and the optical information record medium 1 
conceming the gestalt of this operation are used in order to record information which was caused embossing 
pit 203 and was beforehand recorded on the optical disk 2, for example on the optical information record 
medium 1 (imprint). In this case, as shown in drawing 4 , the optical disk 2 with which the optical 
information record medium 1 and information before information record were recorded is piled up so that 
the optical information record medium 1 may serve as the bottom, and is fixed to a spindle 1 1 . In addition, 
the optical information record medium 1 and an optical disk 2 are arranged so that a substrate 101,201 may 
turn down, respectively. The approach of the clamp of the optical information record medium 1 and an 
optical disk 2 is the same as that of a common optical disc system. In this condition, the optical information 
record medium 1 and an optical disk 2 are controlled to maintain a regular rotational frequency by the 
spindle servo circuit 13, and rotate with a spindle motor 12, and semiconductor laser 22 carries out outgoing 
radiation of the laser beam of a proper output (for example, about 15mW) by control of the laser power 
control circuit 17. 

[0027] A collimator lens 23 considers as a parallel ray, it is condensed with an objective lens 21, and the 
laser beam by which outgoing radiation was carried out from semiconductor laser 22 is irradiated by the 
optical information record medium 1 and the optical disk 2 as an exposure light 24 for record by it. Here, the 
location of the convergent point of the exposure light 24 for record is a location in which it is formed, the 
boundary 203, i.e., the embossing pit, of the substrate 201 and the reflective film 202 in an optical disk 2. 
Ahhough the exposure light 24 for record irradiated on the embossing pit 203 through the hologram 
ingredient layer 102 of the optical information record medium 1 turns into the reflected light and returns to 
the objective lens 21 again in response to the modulation according to the condition of the embossing pit 
203, the hologram ingredient layer 102 of the optical information record medium 1 exists in the middle. 
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Therefore, in the part of the hologram ingredient layer 102, the exposure light 24 for record and the reflected 
light from the embossing pit 203 interfere, consequently Ixmiinous-intensity distribution serves as an 
interference pattern (pattern on the strengtti) as shown in drawing 5 rather than is [ for example, ] uniform. 
Since the condition of the embossing pit 203 becomes irregular, such interference patterns differ a little 
according to the location of the hologram ingredient layer 102 of the optical information record medivim 1 
corresponding to the condition of the embossing pit 203. Therefore, multiplex record of the interference 
pattern as shown in drawing 5 is carried out in the location location at the hologram ingredient layer 102, 
changing the reinforcement and pattern. 

[0028] While the servo circuit 16 performs a focus servo and a tracking servo for such record to an optical 
disk 2, it carries out by scaiming the whole surface of an optical disk 2. After this scan finishes, all the 
information currently recorded on the optical disk 2 is recorded on the hologram ingredient layer 102. Thus, 
if record of the information on the hologram ingredient layer 102 is completed, the optical information 
record medium 1 and an optical disk 2 will be removed from the optical information recording device 10 
shown in drawing 1 . If it ** and there is need, all over the optical information record medium 1 , the 
predetermined time exposure of the ultraviolet rays of predetermined reinforcement will be carried out, and 
the information recorded on the hologram ingredient layer 102 will be decided. In addition, when recording 
the information on the same disk 2 on other optical new information record media 1, the same optical disk 2 
is reused repeatedly. 

[0029] Next, the optical information regenerative apparatus concerning the gestalt of this operation which 
reproduces information from the optical information record medium 1 with which it was made like and 
information was recorded above is explained. The configuration of the outline of this optical information 
regenerative apparatus is the same as that of the optical information recording device 10 shown in drawing 
1 . Therefore, below, the same component as the optical information recording device 1 0 is explained using 
the same sign. However, in the case of an optical information regenerative apparatus, the laser power control 
circuit 17 controls the output of semiconductor laser to become proper reading power (about [ at the time of 
record ] 1/10). Moreover, in the case of an optical information regenerative apparatus, pickup 15 becomes 
with a configuration as shown in drawing 6 . Namely, the pickup 1 5 in an optical information regenerative 
apparatus When the optical information record medium 1 is fixed to a spindle 11, between the objective lens 
31 which counters the substrate 101 side of the optical information record medium 1, the semiconductor 
laser 32 which carries out outgoing radiation of the laser beam, and semiconductor laser 32 and an objective 
lens 31 The collimator lens 33 and beam splitter 34 which were arranged in order [ side / semiconductor 
laser 32 ], The return light from the optical information record medium 1 is equipped with the condenser 
lens 35, the pinhole member 36, and photodetector 37 which were arranged in order [ side / beam splitter 
34 ] on the optical path of the light reflected by the beam splitter 34. In addition, the objective lens 3 1 is 
supported movable by the actuator for focuses and the actuator for tracking which are not illustrated. When 
a parallel ray carries out incidence of the pinhole formed in the pinhole member 36 to a condenser lens 35, it 
is arranged in the location which the outgoing radiation light from a condenser lens 35 converges. In 
addition, the pickup 15 in the optical information regenerative apparatus concerning the gestalt of this 
operation serves as the same configuration as the pickup in the optical disk regenerative apparatus designed 
for [ whose thickness of a substrate is 1.2nim ] optical disks. 

[0030] Next, with reference to drawing 6 thru/or drawing 8 , the actuation of an optical information 
regenerative apparatus and the operation of the optical information record medium 1 concerning the gestalt 
of this operation are explained. At the time of information playback, the optical information record medium 
1 is fixed to a spindle 1 1 so that a substrate 101 may serve as the bottom. In this condition, the optical 
information record medium 1 is controlled to maintain a regular rotational frequency by the spindle servo 
circuit 13, and rotates with a spindle motor 12, and semiconductor laser 32 carries out outgoing radiation of 
the laser beam of a proper output (for example, about ImW) by control of the laser power control circuit 17. 
[003 1] The laser beam by which outgoing radiation was carried out from semiconductor laser 32 is made a 
parallel ray by the collimator lens 33, it is condensed with an objective lens 31 and a part is irradiated by the 
optical information record medium 1 as an exposure light 38 for playback, as a beam splitter 34 is passed 
and it was shown in drawing 7 . Here, the location of the convergent point of the exposure light 38 for 
playback is the location 39 same about the depth direction of an optical disk 1 as the location of the 
convergent point of the exposure light for record, i.e., the location where the embossing pit 203 was formed 
in the condition that the optical disk 2 piled up, on the optical information record mediimi 1 at the time of 
informational record, (henceforth an information support object point location). Therefore, the distance from 
the front face of the substrate 101 of the optical information record medium 1 to the information support 
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object point location 39 is set to 1 .2nini. In the optical information record medium 1 whose thickness is 
0.6mm, the exposure light 38 for playback serves as a big spot, and is irradiated by the hologram ingredient 
layer 102. Since the interference pattern as shown in drawing 5 is recorded on the hologram ingredient layer 
102, if the above-mentioned exposure light 38 for playback is irradiated, as shovra in drawing 8 , from the 
hologram ingredient layer 102, it will have the same property as the reflected light from the embossing pit 
203 at the time of informational record, and the light wave which goes in the same direction will occur as an 
information playback light 40. The location of the convergent point of this information playback light 40 is 
the information support object point location 39. Incidence of the information playback ligjit 40 is carried 
out to an objective lens 3 1 , it serves as a parallel ray, a part is reflected by the beam splitter 34, and it is 
condensed with a condenser lens 35, and it passes through the pinhole of the pinhole member 36, light is 
received by the photodetector 37, it is changed into an electrical signal, and a regenerative signal is 
outputted. This regenerative signal turns into the same signal as the case where it is actually based on retum 
light from the embossing pit 203. Since the processing circuit of a regenerative signal is the same as that of a 
common optical disc system, explanation is omitted. Moreover, since the information playback light 
generated from the hologram ingredient layer 102 has the same property as the reflected light from the 
embossing pit 203, it can perform a focus servo and a tracking servo like the case where it carries out using 
the reflected light from the embossing pit 203. 

[0032] In addition, since any light other than information playback light is not converged on the pinhole of 
the pinhole member 36 although light other than information playback light also returns when the exposure 
light for playback is irradiated at the optical information record medium 1, the most is intercepted by the 
pinhole member 36 and does not reach a photodetector 37. 

[0033] Thus, according to the optical information record medium 1 and the optical information regenerative 
apparatus conceming the gestalt of this operation, although the physical thickness of the optical information 
record medium 1 is 0.6mm, the thickness of a substrate can reproduce information using the pickup 
designed for [ which is 1 .2mm ] optical disks. 

[0034] As explained above, according to the optical information record medium 1 and the optical 
information recording apparatus conceming the gestalt of this operation, the information recorded on the 
optical disk 2 whose thickness of a substrate 201 is 0.6mm by recording on the optical information record 
medium 1 (imprint) The pickup designed for [ whose thickness of a substrate is 1 .2mm ] optical disks is 
used. In the optimal condition The optical information record medium which can reproduce the information 
currently recorded on the optical disk 2 can be created, and it becomes possible to create easily the optical 
information record medium which had compatibility between the systems by which the thickness of the 
medium to be used differs. Moreover, according to the optical information record medium 1 and the optical 
information regenerative apparatus conceming the gestalt of this operation, information is reproducible in 
the optimal condition like the case where the optical disk whose thickness of a substrate is 1 .2mm is used, 
irrespective of the physical thickness (0.6mm) of the optical information record medium 1. 
[0035] In addition, although the optical information recording device and the optical information 
regenerative apparatus were explained as a thing of another object, the pickup for playback shown in 
drawing 6 serves as the pickup for record, and may constitute the optical information record regenerative 
apparatus equipped with the fiinction of both an optical information recording device and an optical 
information regenerative apparatus from a gestalt of this operation. 

[0036] Next, with reference to drawing 9 thru/or drawing 1 1 , the gestalt of operation of the 2nd of this 
invention is explained. The gestalt of this operation is the example which was made to carry out multiplex 
record of the information on two or more optical disks to the same optical information record medium 1. 
With the gestalt of this operation, the optical disk 3 shown in drawing 9 other than the optical disk 2 shown 
in drawing 3 is used. Different information from the information recorded on the optical disk 2 is recorded 
on this optical disk 3. Like the disk 2, the reflective film 302 which consists of aluminum is formed, it is 
constituted, and the embossing pit 303 which supported predetermined information in the interface of a 
substrate 301 and the reflective film 302 is formed in the whole surface of the disc-like substrate 301 formed 
with a polycarbonate, glass, etc. by the optical disk 3. However, the thickness of the substrate 301 in this 
optical disk 3 is 0.65mm. 

[0037] Next, how to carry out multiplex record of the information recorded on two or more optical disks 2 
and 3 to the same optical information record medium 1 is explained. In the gestalt of this operation, the 
thing same as an optical information recording device as the gestalt of the 1st operation is used. However, it 
considers as the configuration to which an objective lens 21 can be moved and the location of the 
convergent point of the exposure light for record can be moved 0.05mm or more with the actuator for focus 
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servos. First, the information recorded on the optical disk 2 is recorded to the optical information record 
medium 1 before information record like the record actuation in the gestalt of the 1st operation. However, 
decision of the information by UV irradiation is not made at the time. Next, the information recorded on the 
optical disk 3 is recorded like the record actuation in the gestalt of the 1 st operation to the same optical 
information record medium 1. Thereby, multiplex record of the information recorded on the optical disk 2 
and the information recorded on the optical disk 3 is carried out at the hologram ingredient equipment 102 
of the optical information record medium 1 . And after that, ultraviolet rays are irradiated all over the optical 
information record medium 1, and all information recorded on hologram ingredient equipment 102 is 
decided. 

[0038] Thus, as shown in drawing 10 and drawing 1 1 , the information support object point location 39 
corresponding to the information recorded on the optical disk 2 is located from the front face of the substrate 
101 of the optical information record medium 1 in flie location of 1.2mm, and the information support object 
point location 41 corresponding to the information recorded on the optical disk 3 is located from the front 
face of the substrate 101 of the optical information record medium 1 in the location of 1.25nun in the optical 
information record medium 1 on which information was recorded. Therefore, this optical information record 
medium 1 turns into a medium with the information recorded on the optical disk 2 by the location of 1.2mm, 
and the location of 1 .25mm and the information recorded on the optical disk 3 equivalent to what is 
recorded by the embossing pit, respectively from the front face of a substrate 101, although physical 

thickness is 0.6mm. j j- i • 

[0039] Next, how to reproduce information is explained from the optical information record medium 1 with 
which it did in this way and multiplex record of two kinds of information was carried out. In the gestalt of 
this operation, the thing same as an optical information regenerative apparatus as the gestalt of the 1st 
operation is used. However, it considers as the configuration to which an objective lens 31 can be moved 
and the location of the convergent point of the exposure light for playback can be moved O.OSnun or more 
with the actuator for focus servos. Like the playback actuation in the gestalt of the 1st operation, in 
reproducing the information currently recorded on the optical disk 2, as shown in drawing 10 , the exposure 
light 38 for playback is irradiated and it performs it to the optical information record medium 1 so that it 
may converge in the information support object point location 39. On the other hand, in reproducing the 
information currently recorded on the optical disk 3, as shown in drawing 1 1 , the exposure light 38 for 
playback is irradiated and it performs it to the optical information record medium 1 so that it may converge 
in the information support object point location 41. Since the information playback light which has the same 
property as the reflected light from the embossing pit 303 of an optical disk 3 from the hologram ingredient 
layer 102 at this time occurs, the information currently recorded on the optical disk 3 is reproducible by 
detecting this information playback light. 

[0040] Thus, according to the gestalt of this operation, multiplex record of two or more kmds of information 
can be carried out using the optical information record medium 1 of a very easy configuration, and the 
storage capacity of the optical information record medium 1 can be increased. Moreover, the same medium 
as the optical disk of the conventional multilayer structure can be created very easily, without needing the 
complicated process of arranging two or more information recording layers at fixed spacing like the optical 
disk of the conventional multilayer structure according to the gestalt of this operation. In addition, in the 
gestalt of this operation, it may be made to canry out multiplex record of three or more kinds of information 
at the same optical information record medium 1 by preparing three or more optical disks with which the 
thickness of a substrate differs mutually, and carrying out sequential execution of the above-mentioned 
record actuation for every optical disk to the same optical information record medium 1 . 
[0041] In addition, in the gestalt of this operation, in order to prevent interference between each information, 
as for the thickness of the substrate of each optical disk which supported each information which, and 
carries out multiplex record to putting in another way, it is desirable that it is separated more than the depth 
of focus which becomes settled in the optical system of pickup 15 mutually. [ information ] [ of each 
information by which multiplex record was carried out ] [ information support object point ] 
[0042] In addition, the depth of focus will mean the range (distance) which becomes below the value that 
can permit the breadth of the image point, and the range (distance) which can be regarded as a focus being 
as ♦***, if it says simply. The depth of focus Z is expressed for example, with a degree type (refer to 
"Principles of Optical Disc Systems" besides G Bouwhuis, Adam Hilger Ltd, and the 195th page). However, 
(NA) is the numerical aperture of a condenser lens and lambda is the wavelength of the light source. 
[0043] 

[Equation 1] Z=**lambda/{2(NA)2} 
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[0044] The configuration of others in the gestalt of this operation, an operation, and effectiveness are the 
same as the gestalt of the 1st operation. ^ ^. ^ j r v.- 

[0045] Next, with reference to drawing 12 thru/or drawing 17 , the gestalt of operation ot the 3rcl ot this 
invention is explained. The gestalt of this operation is an example which creates the lamination type light 
information record medium which the optical information record medium of two sheets is made to nval, and 
has a two-layer information record section. With the gestalt of this operation, the optical information record 
media 1 and 51 of two sheets are used. Thickness is 0.6mm and the optical information record medium 51 
before information record is the completely same configuration as the information record medium 1 before 
information record. Moreover, with the gestalt of this operation, two optical disks 2 and 3 are used like the 
gestalt of the 2nd operation. The thickness of tiie substiate 301 of 0.6mm and an optical disk 3 of tiie 
thickness of the substiate 201 of an optical disk 2 is 0.65mm. 

[0046] Next, how to create tiie lamination type Ught information record medium concerning tiie gestalt of 
tiiis operation is explained. In the gestalt of tiiis operation, tiie tiling same as an optical information 
recording device as the gestalt of flie 1st operation is used. However, it considers as the configuration to 
which an objective lens 21 can be moved and tiie location of tfie convergent point of tiie exposure light for 
record can be moved 0.05mm or more with tiie actiiator for focus servos. First, like the record actuation in 
tiie gestalt of the 1st operation, as shown in drawing 12 , where an optical disk 2 is laid on top of tiie optical 
information record medium 1 before information record, the exposure light 24 for record is irradiated fi-om 
tiie objective lens 21 of tiie pickup in an optical information recording apparatus, and the information 
recorded on the optical disk 2 is recorded on tiie hologram ingredient layer 102 of tiie optical information 
record medium 1. Next, similarly, as shown in drawing 13 , where an optical disk 3 is laid on top of tiie 
optical information record medium 51 before information record, tiie exposure light 24 for record is 
irradiated fi-om an objective lens 21, and the information recorded on the optical disk 3 is recorded on tiie 
hologram ingredient layer 1 02 of the optical information record medium 51. 

[0047] thus, in the optical information record medium 1 on which information was recorded As shown in 
drawing 14 . tiie information support object point location 39 corresponding to the information recorded on 
tfie optical disk 2 is located from the front face of tiie substiate 101 of tiie optical information record 
medium 1 in the location of 1 .2nim. The optical information record medium 1 turns into a medium with flie 
information equivalent to what is recorded by the embossing pit recorded on the optical disk 2 by the 
location of 1 .2mm from the front face of a substrate 101. Therefore, it becomes reproducible [ the 
information recorded on tiie hologram ingredient layer 102 ] from tiie objective lens 31 of the pickup in an 
optical information regenerative apparahis to tiie optical information record medium 1 by irradiating tiie 
exposure light 38 for playback converged on the information support object point location 39. Similarly with 
the optical information record medium 51 on which information was recorded As shown in drawing 15 , tiie 
information support object point location 41 corresponding to tiie information recorded on the optical disk 3 
is located from the front face of the substrate 101 of the optical information record medium 51 in the 
location of 1 .25mm. The optical information record medium 51 turns into a medium witii the information 
equivalent to what is recorded by the embossing pit recorded on tfie optical disk 3 by tiie location of 1 .25mm 
from the front face of a substrate 101. Therefore, it becomes reproducible [ the information recorded on tiie 
hologram ingredient layer 102 ] from the objective lens 31 of the pickup in an optical information 
regenerative apparatus to tiie optical information record medium 51 by irradiating tiie exposure Hght 38 for 
playback converged on the information support object point location 41. 

[0048] By the way, even if the optical information record media 1 and 51 with which information was 
recorded completely carry out incidence of tiie exposure light 38 for playback from hard flow, respectively, 
ttiey can reproduce information similarly. Drawing 16 tiims tfie optical information record medium 51 over 
from tiie condition of drawing 15 , and, in tiie case of drawing 15 , tiie example to which incidence of the 
exposure light 38 for playback was carried out from hard flow is shown. However, he inserts tiie dummy 
disk 52 with a thickness of 0.6mm it is tfiin from an ingredient homogeneous as a substiate 101 between tiie 
hologram ingredient layer 102 of the optical information record medium 51, and an objective lens 31, and is 
trying for optical aberration not to occur in the light irradiated by the hologram ingredient layer 102 in tins 
example by carrying out incidence of the exposure light 38 for playback to tfie optical information record 
medium 51 tiirough tfiis dummy disk 52. Thus, if the optical information record medium 51 is turned over 
and incidence of the exposure light 38 for playback is carried out to tiie optical information record medium 

51 tiu-ough tiie dummy disk 52, an information playback light equivalent to the case where tiie embossing pit 
203 exists in tiie information support object point location 41 distant from tiie front face of tiie dummy disk 

52 1 .25nim will be generated from hologram ingredient equipment 102. Therefore, the information 
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(infonnation currently recorded on the optical disk 3) recorded on the hologram ingredient layer 102 of the 
optical information record medivim 51 is reproducible by irradiating the exposure light 38 for playback 
which is converged in the information support object point location 41 distant from the front face of the 

dummy disk 52 1 .25rmn. , . . • , /: ♦u a 

[0049] Furthermore, as shown in drawing 17 , even if it replaces the dummy disk 52 m drawmg 16 with the 
optical information record medium 1 which has the same thickness, the information recorded on the 
hologram ingredient layer 102 of the optical information record medium 51 is reproducible similarly . Then, 
as shown in drawing 1 7 , the lamination type light information record medium 55 in the gestalt of this 
operation makes tfie optical disk 1 which recorded the information currently recorded on the optical disk 2, 
and the optical disk 51 which recorded the information currently recorded on the optical disk 3 rival so that 
hologram ingredient layer 1 02 comrades may face each other, and is created. 

[0050] Next, how to reproduce information from the lamination type light information record medium 55 is 
explained. In the gestalt of this operation, the thing same as an optical information regenerative apparatus as 
the gestalt of the 1st operation is used. However, it considers as the configuration to which an objective lens 
3 1 can be moved and the location of the convergent point of the exposure light for playback can be moved 
0.05mm or more with the actuator for focus servos. When the lamination type light information record 
medium 55 has been arranged so that the optical information record medium 1 may turn down as shown in 
drawing 17 , In reproducing the information (information currently recorded on the optical disk 2) recorded 
on the hologram ingredient layer 102 of the optical information record medium 1 The exposure light 38 for 
playback is irradiated and is performed to the lamination type light infonnation record medium 55 so that it 
may converge in the information support object point location 39 located from the front face of tiie substrate 
101 of the optical information record medium 1 in tiie location of 1.2mm. On the other hand, in reproducing 
the information (information currently recorded on the optical disk 3) recorded on the hologram ingredient 
layer 102 of the optical information record medium 51, the exposure light 38 for playback is irradiated and it 
performs it to the lamination type Hght information record medium 55 so that it may converge in the 
information support object point location 41 located from the front face of the substrate 101 of the optical 
information record medium 1 in the location of 1 .25mm. 

[005 1 ] Thus, according to the lamination type light infonnation record medium 55 which the optical 
information record media 1 and 51 of two sheets with which the information support object point locations 
39 and 41 differ mutually were made to rival so that hologram ingredient layer 102 comrades may face each 
other, and was created, compared with each optical information record medium 1 and 51 simple substances, 
storage capacity can be increased twice, and in the lamination type light information record medium 55 in 
the gestalt of this operation Since what is necessary is to carry out incidence of the exposure light for 
playback only from one side of the lamination type light information record medium 55 also when 
reproducing any of the infonnation recorded on two hologram ingredient layers 102 It becomes possible to 
reproduce a lot of data with a quick access speed, not turning an optical disk over like the conventional 
lamination mold optical disk, and keeping the magnitude of an optical information regenerative apparatus 

small. • • J t 

[0052] In addition, also in the gestalt of this operation, like the gestalt of the 2nd operation, in order to 
prevent interference between each information, it is desirable [ the information support object point 
locations 39 and 41 of each information ] that it is separated more than the depth of focus which becomes 
settled in the optical system of pickup 15 mutually. The configuration of others in the gestalt of this 
operation, an operation, and effectiveness are the same as the gestalt of the 1 st operation. 
[0053] Next, with reference to drawing 18 and drawing 19 , the gestalt of operation of the 4th of this 
invention is explained. The optical information record medium in the gestalt of this operation prepares the 
information support field where the information other than a hologram ingredient layer is recorded as 
change of an optical property. As shown in drawing 18 and drawing 19 , in the substrate 601, the optical 
infonnation record medium 60 in the gestalt of this operation canies out the laminating of the transparence 
dielectric layer 602 from which a refractive index differs and which consists of silicon nitride, for example, 
and the hologram ingredient layer 603 in this sequence, and is constituted by the whole surface of the disc- 
like substrate 601 formed of the polycarbonate. It is formed by the injection-molding method, and like the 
usual CD etc., by injection-molding equipment, the embossing pit 604 conesponding to predetermined 
information is imprinted beforehand, and the substrate 601 is formed in the field by the side of the 
transparence dielectiic layer 602 of a substi-ate 601 . The transparence dielectric layer 602 is fonned by the 
vacuum deposition metiiod or the sputtering method. By the spin coat metiiod, the hologram ingredient layer 
603 applies a hologram ingredient, and is formed. Moreover, the thickness of the optical information record 
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medivim 60 is 0.6mm. , , , j- *i 

[0054] The approach of recording the information recorded on the hologram mgredient layer 603 ot the 
optical information record medium 60 by other optical disks is the same as that of the gestalt of the 1 st 
operation Moreover, it is the same approach as the gestalt of the 2nd operation, and it is also possible in the 
hologram ingredient layer 603 to carry out multiplex record of the information on two or more optical disks. 

[0055] Moreover, the approach of reproducing the information recorded on the hologram ingredient layer 
603 of the optical information record medium 60 is the same as that of the gestah of the 1st operation. When 
the information recorded on the hologram ingredient layer 603 by the optical disk 2 whose thickness of a 
substrate is 0.6mm is recorded on drawing 18 , the condition of the exposure light 38 for playback m the 
case of reproducing this information is shown. As shown in this drawing, the information recorded on the 
hologram ingredient layer 603 is reproducible with the optical information record medium 60 in the gestalt 
of this operation by irradiating the exposure light 38 for playback from an objective lens 31 so that it may 
converge in the information support object point location 39 which has the thickness of a substrate in the 
location of 1 .2mm from the front face of a substrate 601 using the pickup designed for [ which is 1 .2mm ] 

optical disks. , . ^ j j u ♦u 

[0056] The condition of the exposure light in the case of reproducmg the mformation recorded by the 
embossing pit 604 of the optical information record medium 60 is shown in drawing 19 . With the optical 
information record medium 60 in the gestalt of this operation, as shown in this drawing, light 62 is in-adiated 
from an objective lens 3 1 , and the information recorded by the embossing pit 604 can be reproduced like the 
usual CD etc. by detecting that return light using the pickup designed for [ whose thickness of a substrate is 
0 6mm ] optical disks, so fliat it may converge on the embossing pit 604. 

[0057] Thus the optical information record medium 60 in the gestalt of this operation becomes reproducible 
[ information ] on the both sides of the pickup designed for [ whose thickness of a substrate is 0.6mm ] 
optical disks, and the pickup designed for [ whose thickness of a substrate is 1 .2mm ] optical disks. In 
addition, the information recorded on the hologram ingredient layer 603 may differ from the information 
recorded by the embossing pit 604, and it may be the same. In being the same, the optical information r^ord 
medium 60 turns into a medium which can reproduce the same information by all of the pickup designed tor 
[ the pickup designed for / whose thickness of a substrate is 0.6mm / optical disks, and whose thickness of a 
substrate are 1 .2mm ] optical disks. The configuration of others in the gestalt of this operation, an operation, 
and effectiveness are the same as the gestalt of the 1 st operation. i. c v • 

[0058] Next with reference to drawing 20 thru/or drawing 23 , the gestalt of operation of the 5th ot this 
invention is explained. The gestalt of this operation is the example which unlike the gestalt of each above- 
mentioned implementation is made to carry out incidence of the parallel ray perpendicularly, and was made 
to perform informational record and playback to the optical information record medium 1. ^ . . , 
[0059] Drawing 20 shows the main components of pickup of the optical information recording device in the 
gestalt of this operation. This pickup is equipped with the mirror 63, the convex lens 64, and the pinhole 
member 65 which were arranged in order [ side / laser light source 62 ] between the objective lens 61 which 
counters the substrate 101 side of the optical information record medium 1 when the optical information 
record medium 1 and an optical disk 2 pile up like the gestalt of the 1st operation, the laser light source 62 
which makes a laser beam a parallel ray and carries out outgoing radiation, and an objective lens 61 and a 
laser light source 62. A fravelling direction is changed upward into the parallel ray by which outgoing 
radiation was carried out from the laser light source 62 by the mirror 63, and it converges it on the point 
light source on the pinhole of the pinhole member 65 once with a convex lens 64. After this light passes 
tlux)Ugh the pinhole of the pinhole member 65, with an objective lens 61, it is made into a parallel ray and 
incidence is carried out to the optical information record medium 1 and an optical disk 2 as an exposure 
light 66 for record. In addition, the configuration of the optical information record medium 1 and an optical 
disk 2 is the same as that ofthe gestalt ofthe 1st operation. 

[0060] If incidence ofthe exposure light 66 for record of a parallel ray is earned out to the optical 
information record medium 1 and an optical disk 2 by pickup of such a configuration, this light will be 
reflected in them by the embossing pit 203 on an optical disk 2, and a spherical wave 67 will be generated 
from the embossing pit 203 by it. Consequently, the interference pattern of the exposure light 66 for record 
ofthe parallel ray from an objective lens 61 and the spherical wave 67 from the embossing pit 203 on an 
optical disk 2 is recorded on the hologram ingredient layer 102 of the optical information record medmm 1 . 
[0061] In addition, in the example shown in drawing 20 , the exposure light 66 for record from an objective 
lens 61 is irradiated by some of optical information record media 1 and optical disks 2. Therefore, it is 
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necessary to irradiate the exposure light 66 for record uniformly in this example at the optical information 
record medium 1 and the whole optical disk 2, changing the location of the exposure light 66 for record to 
the optical information record medium 1 and an optical disk 2, in order to record all the mformation 
recorded on the optical disk 2 on the optical information record medium 1. For that purpose, there should 
just be equipment which predetermined makes rotate the optical information record medium 1 and an optical 
disk 2 an include angle every, and equipment which predetermined makes move the optical information 
record medium 1 and an optical disk 2 distance every radial, for example. As equipment which has these 
functions, since the X-theta stage of movable marketing was used for the direction of a straight Ime, and the 
hand of cut, the supported object was omitted by drawing 20 . In addition, while making pivotable the 
optical information record medium 1 and an optical disk 2 using a step motor etc., respectively, it is good 
also as movable [ to radial ] in pickup. Moreover, you may make it irradiate the parallel ray from an 
objective lens 61 at once all over the optical information record medium 1 and an optical disk 2 by adjustmg 
suitably the focal distance of the objective lens 61 in drawing 20 , and a convex lens 64. 
[0062] If the optical information record medium 1 and an optical disk 2 are divided and there is need when 
the information recorded on the optical disk 2 as mentioned above is recorded all over the optical 
information record medium 1, all over the optical information record medium 1, the predetermined time 
exposure of the ultraviolet rays of predetermined reinforcement will be carried out, and mformation 
recorded on the hologram ingredient layer 102 will be decided. 

[0063] Next, with reference to drawing 21 and drawing 22 , how to reproduce the information recorded on 
the hologram ingredient layer 102 of the optical information record medium 1 in the gestalt of this operation 
is explained. Drawing 21 shows the optical system for irradiating the exposure light for playback to the 
optical information record medium 1. This optical system is the same configuration as the optical system of 
pickup of the optical information recording device shown in drawing 20 , and equips the objective lens 61 in 
drawing 20 , the laser light source 62, the mirror 63, the convex lens 64, and the pinhole member 65 with the 
matched-pairs object lens 71, the laser light source 72, the mirror 73, the convex lens 74, and the pinhole 
member 75, respectively. According to such optical system, if the parallel ray as an exposure light 76 tor 
playback is'irradiated by the optical information record medium 1 from a substrate 101 side, from the 
hologram ingredient layer 102 on which information was recorded The information playback light 77 
equivalent to the reflected light (spherical wave) produced when the embossing pit 203 of an optical disk 2 
exists in the information support object point location distant from the front face of a substrate 101 1.2mm is 
generated, and this information playback light 77 advances toward the direction of an objective lens 71 . In 
addition, drawing 21 shows the imagination pit 78 corresponding to the embossing pit 103 to the 
information support object point location distant from the front face of a substrate 1011 .2mm. 
[0064] Drawing 22 shows the optical system for detecting the information playback light from the optical 
information record medium 1. This optical system is equipped with an objective lens 71, the beam splitter 
79 which reflects a part of information playback light which passed this objective lens 71, the image- 
formation lens 80 arranged on the optical path of the information playback light reflected by this beam 
spUtter 79 the pinhole member 81 which were arranged in the image-formation location of this image- 
formation lens 80, and the photodetector 82 which detect the light which passed through the pinhole of this 
pinhole member 81, and are changed into an electrical signal. In this optical system, information playback 
light 77 from the optical information record medium 1 is made into a parallel ray with an objective lens 71, 
a part is reflected by the beam splitter 79, 90 degrees of travelling directions are changed and image 
formation is carried out with the image formation lens 80. As shown in drawing 22 , the image 83 of the pit 
corresponding to the imagination pit 78 is formed in the image formation location of this image formation 
lens 80. In addition, in drawing 22 , for convenience, although the image 83 of a pit is separated from the 
pinhole member 81 and shown, the image 83 of a pit is formed on the pinhole member 81 in fact. Although 
the image 83 of the pit formed on the pinhole member 81 corresponds to two or more pits, only the light 
corresponding to the image of one of pits [ fliem ] passes through the pinhole of the pinhole meniber 81, 
incidence is carried out to a photodetector 82, it is changed into an electrical signal, and a desired 
regenerative signal is acquired. , ^. , . i • j *u »i 

[0065] Although the explanation using drawing 21 and drawing 22 so far divided and explained the optical 
system for detecting the information playback light from the optical system and the optical information 
record medium 1 for irradiating the exposure light for playback to the optical information record medium 1, 
since the exposure light for playback and information playback light pass the same objective lens 71, the 
main configurations of actual pickup of the optical information regenerative apparatus in the gestalt of this 
operation come to be shown in drawing 23 . That is, this pickup arranges the beam splitter 79 in drawing 22 
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between the pinhole members 75 and objective lenses 71 in drawing 21 , and doubles with it the optical 
system shown in drawing 21 , and the optical system shown in drawing 22 . In addition, the pickup for 
playback shown in drawing 23 serves as the pickup for record shown in drawing 20 , and may constitute the 
optical information record regenerative apparatus equipped with the function of both an optical information 
recording device and an optical information regenerative apparatus. 

[0066] As explained above, in case the information recorded on the optical disk 2 is recorded on the optical 
information record medium 1 according to the gestalt of this operation, the time amount which record takes 
by it compared with the case where convergence light is used as an exposure light for record since the large 
field of the optical information record medixmi 1 and an optical disk 2 is exposed at once by the exposure 
light 66 for record of a parallel ray can be shortened. When it is made to irradiate the exposure light 66 for 
record at once especially all over the optical information record medium 1 and an optical disk 2, it becomes 
possible to record the information recorded on the optical disk 2 in several [ only ] seconds on the optical 
information record medium 1 . 

[0067] Next, with reference to drawing 24 thru/or drawing 26 , the gestalt of operation of the 6th of this 
invention is explained. The gestalt of this operation is the example which was made to perform 
informational record and playback to the optical information record medium using the convergence light 
converged by the position of the near side of the hologram ingredient layer of an optical information record 
medium. In addition, with the gestalt of this operation, the optical information record medium 60 in the 
gestalt of the 4th operation is used. . . 

[0068] Drawing 24 shows the main components of pickup of the optical information recording device in the 
gestalt of this operation. At the time of information record, the optical information record medium 60 and an 
optical disk 2 are piled up so that the hologram ingredient layer 603 and a substrate 201 may face each 
other. Pickup is equipped with the objective lens 85 which counters the substrate 601 side of the optical 
information record medium 60 when the optical information record medium 60 and an optical disk 2 pile up 
in this way, the semiconductor laser 86 which carries out outgoing radiation of the laser beam, and the 
collimator lens 87 which carries out incidence to an objective lens 85 by making into a parallel ray the laser 
beam by which outgoing radiation is carried out firom this semiconductor laser 86. 

[0069] In this pickup, a collimator lens 87 considers as a parallel ray, it is condensed with an objective lens 
85, and the laser beam by which outgoing radiation was carried out from semiconductor laser 86 is 
irradiated by the optical information record medium 60 and the optical disk 2 as an exposure light 88 for 
record. Here, the exposure light 88 for record is a convergence light converged on the embossing pit 604 of 
the optical information record medium 60. After converging on the embossing pit 604, this exposure hght 88 
for record turns into emission light, passes the hologram ingredient layer 603, and advances to an optical 
disk 2 side. It is reflected in the embossing pit 203 of an optical disk 2, and this light returns. Consequaitly, 
the interference pattern of the exposure light 88 for record and the reflected light from the embossing pit 203 
of an optical disk 2 is recorded on the hologram ingredient layer 603 of the optical information record 
medium 60. Since the exposvire light 88 for record is converged on the embossing pit 604 of the optical 
information record medium 60 with the gestalt of fliis operation, it is possible to detect the return light from 
the embossing pit 604, and to perform a focus servo and a tracking servo. If the optical information record 
medium 60 and an optical disk 2 are divided and there is need when recording the information recorded on 
the optical disk 2 all over the optical information record medium 60, performing a focus servo and a 
tracking servo, all over the optical information record medium 60, the predetermined time exposure of flie 
ultraviolet rays of predetermined reinforcement will be carried out, and information recorded on the 
hologram ingredient layer 603 will be decided. 

[0070] Drawing 25 shows the optical system for reproducing the information recorded on the hologram 
ingredient layer 603 of the optical information record medium 60 among pickup of the optical information 
regenerative apparatus in the gestalt of this operation. The objective lens 91 with which this optical system 
counters the substrate 601 side of the optical information record medium 60, The collimator lens 93 and 
beam splitter 94 which were arranged in order [ side / semiconductor laser 92 ] between the semiconductor 
laser 92 which carries out outgoing radiation of the laser beam, and this semiconductor laser 92 and 
objective lens 91, The return light from the optical information record medium 60 is equipped with the 
pinhole member 95 arranged on the optical path of the light reflected by the beam splitter 94, and the 
photodetector 96 which receives the light which passed through the pinhole of this pinhole member 95. 
[0071] In this optical system, the laser beam by which outgoing radiation was carried out from 
semiconductor laser 92 is made a parallel ray by the collimator lens 93, and a part passes a beam splitter 94, 
it is condensed with an objective lens 91, and it is irradiated by the optical information record medium 60 as 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



9/18/2006 



JP,00 305093, A [DETAILED DESCRIPTTON] 



Pagfi n of 16 



an exposure light 97 for playback. Here, the exposxire light 97 for playback is a convergence light converged 
on the embossing pit 604 of the optical information record medium 60 like the exposure light 88 for record. 
After converging on the embossing pit 604, this exposure light 97 for playback turns into emission light, and 
reaches the hologram ingredient layer 603. Thus, if the exposvire light 97 same in the hologram ingredient 
layer 603 for playback as the exposure light 88 for record is irradiated, from the hologram ingredient layer 

603 on which information was recorded, an information playback light 98 equivalent to the reflected light 
produced when the embossing pit 203 of an optical disk 2 exists in the information support object point 
location 39 distant from the front face of a substrate 601 1 .2mm is generated, and this information playback 
light 98 will advance toward the direction of an objective lens 91 . This information playback light 98 passes 
an objective lens 91, and turns into convergence light, a part is reflected by the beam splitter 94, and it 
converges on the pinhole of the pinhole member 95, it passes through a pinhole, is detected by the 
photodetector 96, and is changed into an electrical signal, and a desired regenerative signal is acquired. In 
addition, when the exposure light 97 for playback is irradiated at the optical information record medixim 60, 
the light reflected in the embossing pit 604 also returns, but since this light is not converged on the pinhole 
of the pinhole member 95, that most is intercepted by the pinhole member 95 and does not reach a 
photodetector 96. 

[0072] Drawing 26 shows the optical system for reproducing the information recorded by the embossing pit 

604 of the optical information record medium 60 among pickup of the optical information regenerative 
apparatus in the gestalt of this operation. This optical system is equipped with the pinhole member 100 
arranged between the condenser lens 99 with which the return light from the optical information record 
medium 60 was arranged on the optical path of the light reflected by the beam splitter 94, and this condenser 
lens 99 and photodetector 96 instead of the pinhole member 95 in the optical system shown in drawing 25 . 
[0073] In this optical system, the laser beam by which outgoing radiation was carried out from 
semiconductor laser 92 is made a parallel ray by the collimator lens 93, and a part passes a beam splitter 94, 
it is condensed with an objective lens 91 , and it is irradiated by the optical information record medium 60 as 
an exposure light 97 for playback. Here, the exposure light 97 for playback is a convergence light converged 
on the embossing pit 604 of the optical information record medium 60. Retum light which it is reflected in 
the embossing pit 604 and generated is made into parallel light with an objective lens 91, a part is reflected 
by the beam splitter 94, and it is condensed with a condenser lens 99, converges on the pinhole of the 
pinhole member 100, and passes through a pinhole, and it is detected by the photodetector 96, and is 
changed into an electrical signal, and a desired regenerative signal is acquired. In addition, when the 
exposure light 97 for playback is irradiated at the optical information record medium 60, the information 
playback light from the hologram ingredient layer 603 also returns, but since this information playback light 
is not converged on the pinhole of the pinhole member 100, that most is intercepted by the pinhole member 

1 00 and does not reach a photodetector 96. 

[0074] A switch of the optical system shown in drawing 25 and the optical system shown in drawing 26 can 
be performed by inserting altematively the pinhole member 95, and a condenser lens 99 and the pinhole 
member 100 on the optical path of retum light. Or a zoom lens system and one pinhole member are 
prepared, a zoom lens system is driven, the condition of completing the information playback light from the 
hologram ingredient layer 603 on a pinhole, and the condition of completing the retum light from the 
embossing pit 604 on a pinhole are chosen, and you may make it choose two kinds of information. 
[0075] The retum light from the optical information record medium 60 moreover, on the optical path of the 
light reflected by the beam splitter 94 Furthermore, prepare a beam splitter, and branch retum li^t to two 
and the pinhole member 95 and a photodetector are formed on one optical path after branching. On the 
optical path of another side, a condenser lens 99, the pinhole member 100, and a photodetector are formed, 
and you may enable it to reproduce to coincidence the information recorded on the hologram ingredient 
layer 603 of the optical information record medium 60, and the information recorded by the embossing pit 
604. Moreover, the pickup for playback shown in drawing 25 and drawing 26 serves as the pickup for record 
shown in drawing 24 , and may constitute the optical information record regenerative apparatus equipped 
with the function of both an optical information recording device and an optical information regenerative 
apparatus. 

[0076] Since the exposure light for playback at the time of reproducing the information recorded by the 
exposure light for playback and the embossing pit 604 at the time of reproducing the information recorded 
on the hologram ingredient layer 603 of the optical information record medium 60 turns into convergence 
light converged in the same location according to the gestalt of this operation as explained above. It 
becomes possible to reproduce the both sides of the information recorded on the hologram ingredient layer 
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603 of the optical information record medium 60 by the same pickup, and the information recorded by the 
embossing pit 604. The configuration of others in tiie gestalt of this operation, an operation, and 
effectiveness are the same as the gestalt of the 1 st operation. 

[0077] In addition, since what is necessary is just to be able to record the information which this invention 
was not limited to the gestalt of each above-mentioned implementation, for example, was recorded by the 
embossing pit in the gestalt of each operation by change of optical properties, such as a reflection factor and 
a refractive index, it may use for and record a phase change etc. instead of an embossing pit. 
[0078] 

[Effect of the Invention] As explained above, according to claim 1 thru/or the optical information record 
medium given in any 1 of 5 Since it had the information record section for generating an information 
playback light equivalent to the light produced when the object point which supported information exists in 
the location which only a predetermined distance by the side of the field of another side left when the 
exposure light for playback was irradiated fi-om one field side The optical information record medium which 
had compatibility between the systems by which the thickness of the medium to be used differs can be 
created easily, and the effectiveness that an optical information regenerative apparatus can reproduce 
information in the optimal condition is done so irrespective of the physical thickness of an optical 
information record medium. 

[0079] Moreover, since it was made to generate two or more information playback light equivalent to two or 
more light produced when the object point which supported information, respectively exists in the location 
where information record sections differ about the depth direction according to the optical information 
record medium according to claim 2 In addition to the effectiveness of an optical information record 
medium according to claim 1, with the easy optical information record medium of a configuration, multiplex 
record of two or more information can be carried out, and the effectiveness that storage capacity can be 
increased is done so. 

[0080] Moreover, since it made generate an information playback light equivalent to the light produced 
when the object point which supported information exists in the location where two or more information 
record sections are established in a location which is different about the depth direction, and each 
information record sections differ about the depth direction, respectively according to the optical 
information record medium according to claim 3, in addition to the effectiveness of an optical information 
record medium according to claim 1 , the effectiveness that storage capacity can increase does so. 
[0081] According to the optical information record medium according to claim 4, two substrates with which 
the information record section was formed in the whole surface, respectively moreover, by making it rival so 
that information record sections may face each other Since the optical information record medixun with 
which two information record sections were prepared was constituted, even if it is the optical information 
record medium of a lamination mold, in addition to the effectiveness of an optical information record 
medium according to claim 3, the effectiveness that the information which did not need to turn over and was 
recorded on both sides is reproducible is done so. 

[0082] Moreover, since it has the information support field where the information other than an information 
record section is recorded as change of an optical property according to the optical information record 
medium according to claim 5, in addition to the effectiveness of an optical information record medium 
according to claim 1, the effectiveness that information becomes refi-eshable by two kinds of approaches is 
done so. 

[0083] Moreover, according to claim 6 thru/or the optical information recording device given in any 1 of 9 
As the 1st optical information record medium which has the information record section which consists of 
material for optical recording fi-om which it sympathizes with light and an optical property changes, and 
change of an optical property Where the 2nd optical information record medium which has the information 
support field where information was recorded beforehand is piled up, the exposure light for record is 
irradiated from an optical 1st information record-medium side. The information recorded on the information 
support field of the 2nd optical information record medium as an interference pattern of the exposure light 
for record, and the retum light from the 2nd [ based on this exposure light for record ] information record 
medium Since it was made to record on the information record section of the 1st optical information record 
medium, the optical information record medium which had compatibility between the systems by which the 
thickness of the medium to be used differs can be created easily. Furthermore, by carrying out multiplex 
record of the information recorded on the 1st optical information record medium by the information support 
field of the 2nd information record medium, multiplex record of two or more information can be carried out 
at the 1st optical information record medium of an easy configuration, and the effectiveness of becoming 
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possible to increase storage capacity is done so. [ two or more ] 

[0084] Moreover, according to the optical information recording device according to claim 8, smce exposure 
light for record was made into parallel light, the effectiveness that the time amo\mt which record takes can 
be shortened in addition to the effectiveness of an optical information recording device according to claim 6 
is done so. 

[0085] Moreover, according to the optical information record approach according to claim 10 As the ist 
optical information record medium which has the information record section which consists of material for 
optical recording from which it sympathizes with light and an optical property changes, and change of an 
optical property Where the 2nd optical information record medium which has the information support field 
where information was recorded beforehand is piled up, the exposure light for record is irradiated from an 
optical 1st information record-medium side. The information recorded on the information support field of 
the 2nd optical information record medium as an interference pattern of the exposure light for record, and 
the return light from the 2nd [ based on this exposure light for record ] information record medium By 
carrying out sequential execution of the procedure recorded on the information record section of the 1st 
optical information record medium about each of two or more 2nd optical information record media to the 
1st same optical information record medium Since it was made to carry out multiplex record of the 
information recorded on the 1 st same optical information record medium by two or more 2nd optical 
information record media, multiplex record of two or more information can be carried out at the 1st optical 
information record medium of an easy configuration, and the effectiveness that storage capacity can be 
increased is done so. 

[0086] Moreover, according to claim 1 1 thru/or the optical information regenerative apparatus given m any 
1 of 14 The exposure light for playback is irradiated to the optical information record medium which has an 
information record section for generating an information playback light equivalent to the light produced 
when the exposure light for playback is irradiated from one field side and the object point which supported 
information exists in the location which only a predetermined distance by the side of the field of another 
side left. Since it had the information playback means which detects the information playback light obtained 
as a result, and reproduces information, the effectiveness that information is reproducible in the optimal 
condition is done so irrespective of the physical thickness of an optical information record medium. 
[0087] Moreover, two or more information playback light equivalent to two or more light produced when 
the object point which supported information, respectively exists in the location where the information 
record sections of an optical information record medium differ about the depth direction according to the 
optical information regenerative apparatus according to claim 12 is generated. Since the information 
playback means reproduced the information based on each of two or more information playback light, m 
addition to the effectiveness of an optical information regenerative apparatus according to claim 1 1, the 
effectiveness that each information is reproducible is done so from the optical information record medium 
with which multiplex record of two or more information was carried out. 

[0088] Moreover, according to the optical information regenerative apparatus according to claim 13, two or 
more information record sections of an optical information record medium are established in a location 
which is different about the depth direction. An information playback light equivalent to the light produced 
when the object point which supported information exists in the location where each information record 
sections differ about the deptii direction, respectively is generated, since the information playback means 
reproduced the information on two or more information playback light generated from two or more 
information record sections on which is resembled, respectively and it is based In addition to the 
effectiveness of an optical information regenerative apparatiis according to claim 1 1, the information 
recorded on each information record section is reproducible, and further, even if an optical information 
record medium is an optical information record medium of a lamination mold, the effectiveness that the 
information which did not need to turn over and was recorded on both sides is reproducible is done so. 
[0089] According to the optical information regenerative apparatus according to claim 14, an optical 
information record medium moreover, besides an information record section Since it has the information 
support field where information was beforehand recorded as change of an optical property and the 
information playback means reproduced the information recorded on the information record section, and the 
information recorded on the information support field The effectiveness that the information recorded on the 
information support field other than the information recorded on the information record section is also 
reproducible in addition to the effectiveness of an optical information regenerative apparatiis according to 
claim 1 1 is done so. 
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9^-^. 1 9 9 O^J ^fefflt-'SCtft'TSS. 
ftfe. *ay^2»««ai 0 2(0±K. 2IWft«aSI« 

50 COO 2 3] ia3liJt-r-<;^i'2©BfffiSS^«^Ufc*» 
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§»c<j:-3T)gjS2nfcra««©»«2 0 1 o-ffit, m 

SnXfS. S«2 0 1 i:SI*K2 0 2 fccOi^SSfcti 
mj£«ft«*fiMUfeX^'#Xlf h 2 0 3*^JgJ««n 

TV>5o CflDXV^iPXtr-y h2 0 3t±. ffl^^DCDlFJ: 
iRlfilfi:. e!l^{fl*HifiEf^S«tcfcoTgS2 0 1 (O-M 

Kim. m^sti^o Rm^z 0 zam^iiM^mmm 

t:-y h 2 0 3*'Jg^SnTV>5affi2 0 1 i:SI*1^2 0 

[002 4] 04t4. t!>y^T<y:/l 503ESft«J«gP 
;H lfc)tffi?8ESj««:lfeJ:tf3tx-fX^2*<0a£S 

2 2 fc. r 2 2 hmaU-U^XZ 1 fcOMfcSl 
l9:5*afc3yp{-^fUVX2 3 fc^li^TV-'So 
M«&l'^^X2 1 li. 3'*-*Xffl7i}'^a.x— ^JfeJ;tf 

Jf5nri.->5. ifi^«:^-1f2 2*>&ffiS*«tlfc^— If 

Jta, 3y;/-^U>X2 3k:J;:5TTff3l^i:2n. 

CO 0 2 5] :^m<mmm^%'mxim.^m. 

[0026] stc|l%<D)^ASk:^S)^£ie^lBS^{l 1 0 ^ 

<J:lf?t1»aJES!«ft M^{f> xvjpxe-y h 2 o 

3 ioT^tT^-^Xi' 2lc?«)CgJ5nfc1t«*?te1««H 

1 :fe<ttfffffi*'fBglSnfc3txi' Xi' 2ti, )ttt«SMJ 

1 A'Tfflflt ft S J: •5 »cafe-&*3-&enTX tr :/ K;!/ 

-f Xi' 2 tt, ^-n^txSffi 10 1. 2 0 1 *n^ffl!llcft5 
*-5JcEilsn5. Jt1t«IBaj««:ife<J;tf?tx-fX^' 

2 0ir^>y©7^Sa, -|»tt*3t7*YX^->X7^Afc 

raaiTfes, <i(^)*t<iT\ )tifaiieg<«{*i43j;t;)fcx 

W-Xi^ZJi. Xt:vK;l/'9-— sPlHlKl 3tC*oT^© 
m^ga^rftoj: 3 »c$iJ®i«nTX e:/ F;l/*-^f 1 2 k: 
Jc-aTHrtSSn, i|iJii«:W-+f2 2 a. ^— If/^^-a 

[0 0 2 7] 9*2 2*>e.aiS*?n/E:U-1f)fc 

a. 3y;<-:5»l'VX2 StCtoTVtTjmt^n, jtt 

!Bju>X2 1 TAJtsnr. ^mmmi^z 4 1 Lrjt 

1f«ifeSji«^l^J:t/Jtef'-rXi7 2»c!!SI^StiS. 



(5) ^li¥9-30 50 9 3 

fBSffll!ai*it2 4©Il2*jiK<OflrBa. ftr^T^ifZ 
fcfeit5a«2 0 1 i:RI*K2 0 2 i:©^S-rft^^x 
v*xtr-y h2 o 3jb^jgfiE5nTi/>sffie-r?S5,, 
SlSS^m 1 o*;ai?^A«i|^a 1 0 z^iiLTxy^? 
Xtf-y h 2 0 3±»CBaifSn:fclBSfflfia«3t2 4tt, X 
ysPXtr-y h 2 0 3©«SI»C.toT^P%SlJT> SI* 
)fei:ftoTSt;^*^4jU>X2 l'\lloTV^<*'. ^-©^ 

ff'fctijtttijfasiKi* 1 0*0 ^'yLMnm 1 o 2 

10 ti^ ieSffl58i*)^2 4 iix^'^xe-y h 2 0 3*^?.<0K 
#Xtr'yh2 0 3<0*5ffitJ:oT^il^nS©T% Xi' 

.i?xfcf -y h 2 0 zoyw^i.cn^x^x^'msinmw 1 ® 

20 [0 0 2 8] <l<0<t-5ftffia5i£. If-d^iggSl 61C*-D 
TJtex-f X-J' 2 U:^*bT7*-*X1?--3l<:j3<fctf h ^ -y 

4^vy^-5p^fTV^ft*^?.> jl67'-rxi^2«D^E*x4^ 

^:/bTfTd. <10X*irV7b^»*3Si:s :^n^^^A*t 
^^Ji 1 0 2 teli. Jfex-r X^' 2 »CffiSi^nT</''5^tt« 
*^CaiSnSo <l<^)J;-5»i:bT3^air-^A*Ji^®l 0 2 

^-X^Zli. 01 IC^LfcJtM^IBa^Sl 0*^P,Ui3 

ft 1 Jcf3S-r5«^»ctt. mCJtx-f Xi' 2 tt<5HHlfeS 
[0 0 2 9] :^lc. JSiitcJ: 3 icLTlff^jb^fBSJ^iMfc 

m(ow&&<ommi. m i ic^L.tcmm^^s i o t 
9tmm^^m\cisi>)^\i-^^7^y-/\ 5t±. xif 

vK;H ik:jfe«ail2a5!Kfti>!)'@^snfci:^k:. ?te 
1t«iES!«»l OSSl 0 1 ffi!l»<:ji*l^-r5jl«auvX3 
li:. *fjte^m«-rs¥«f*u-^3 2i:. 
U-^3 2 i:j^U'>X3 1 t«M»c. W1f3 
50 2ffllJ:»3)ilk:Ei8«nfc3U^-^»U>'X3 3fe*t;if 
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-L,7.y^) 3 4<IIJ:0MIteEt9;^nfc^^vX3 

5. t:v4->-;wm*3 6^j;t;)t«ias3 y^ii^Ti/^ 

)t1S«S^^Bti3ttStr-yt^7y:^l 5 a. 

a!>i3!)^ 1 . 2 min©Jt7'-<- X^fflfcSH-tnfcJt-r-^ X^' 

[0 0 3 0] ^^M:> @6ftV^L08^#RgbTv 2f:^ 

SSI 0 l*^Tlllk&5*-5»c;^t^vK;H 
t;i/K;V1?--#iISSl 3tioT^©|5rt^«r«-OJ; 

[0 0 3 1] iji»f*U-^f 3 2 3!J»&tBS*5tl?S: W1f)t 
a. nypt— ^ilxVX3 3lcJ:r>T¥ffJt^i:S*V — 

aptie-i*xy; >y 3 4 ^raaau 0 7 tc^^bfc j: 

3b'Sfe-&fe«nfcttMlJ::feV^-CxV3pXt:«y> 2 0 3*' 

•5. ) 3 9T«5. «eo-Cs )t1t«ESS8»l©S«l 
0 1 ®«®*^?.tSffifi}$'^^ffiB 3 9 S-i?<0^gtt± 1 . 
2mnifc3S:S. J»*!b'0. 6 mm©)tt»ffilB@ti«{* 1 
li, ||^ffi!«g«ye3 8ti:*:«*X^-y hi*oT*ay 

^i»=»<^JB 1 0 2 jcssi^sns, 3^a15^^A*^i^ii i o 

I,^S(D-P, J:3SOS^RSi*Jt3 83!)'BaS*«ti5i:, 0 
8k:g^Lfc<J:-5k:, ipxy^'yhMPMl 0 2ft^&tt, it 
ffi©^SNFk:43ltSxv#Xk:-y h 2 O 3*>^©KI#)t 

4 0f:LT5l^-r5, C©1fSJ»^4 OflDlRSUSiWffi 

xy V «y 3 AX'sm^ti. m^iyyxs svmiftzn 

X. ifv*-;l'g|5«3 60De>*-;l'«raMUT)fctttB 

g 3 7 jc J; o TS)t« n> ggis tiT m^m 
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10 2* ?J5l*5n5it«S^tt^^^^tJ 

•y h 2 0 3i}^^<osM^tm\:'nft^n-o(o-v. XV# 
Xkf -y h 2 o 3!{»>c.OEIf3t%fflv>Tff -p^&tl^filK: 

[0032] *fe> jti««iasiii# 1 Kw^mmkt^^ 

mM^'/i^Mnmt. If 3 6 o t: v^-^v 

CO 0 3 3] z.(Oiio\c:^m<r>imAn%^^'mmm 

mm^i^ xs^wm^^MK * ntf ^ jtissiasiKi* 

[0034] Jj(±itiW Ufc<fc •? ic> **6S<omiSK:«S 
20 jfef^!iBSji»i43*tf)feit«cs®fiKJ:ntf. »« 

2 0 1 o;P5!^i!b'0. 6mm<D)t7''fX^ 2fCfaMJSti:fe 

it««)ttt«i2asj«f*;it«:iHfii mn) -r-sc^-e. s 

«<J!>JP*««1. 2mmflD)tr-fXi'ffl»cHSt«tlfclf-y 

^ 7 -y y*ffii^TS®%*t«T% Jttx-f Xi^ 2 icES^ 
tiTt^feff^^S^-rs c i:«o-T?^5)tit«CSttEi** 

•7^ AiaTHJfiit*i*o ?5:)fcits{s»«(*«sa icf^^-r 

ea^J«f* 1 feJ;t/JtitaiS^^«k:J:ntf. JtltaiBS 
50 jK#10WiiW*J?*^ (0. 6 mm) »i:*»*f»*3&f ^ S 
WTiWWi' 1 . 2 mm<D)t7''CX^*ffiffl'rS^i:H 

«tefiig*«m-eitffi«s^-r s c i: So 

[0 0 3 5] ft^fe. 2|s:^0}gfi|-ei±, JtitaiBS^S 

JC^LfcS^<^) e -y ^ T -y X^'fB^ffl'O 
«|ft*iS<J;3»cb. jfe1tSia®SBi:)t1filB^Bo 

iii*o«i6%iiiiftjteitaiass^s««« ut t a 

[0 0 3 6]:*»C, H9!S:V^b01 1 «r#MUT*5IW 

ra-OJt1f#eS«8f* 1 X.X^Wiit'fA X 

tkX\t. 03K:^Lrc3fcxW'Xi5'2®fatC^ 09U:^b 
fc3tx-fXi'3*ffiffl-rS, dOJt-r-rX^Sfcti, )t 

x-fx^' 2 tf2fiJ?nfcii«{i:t±s*5itai*'sa5n 

TV-'So )t-r-<X^3li. 7'-<Xi^2i:lRlfilk:, 
— b J? 9 x^m J: o TJg«* nfcRSttoS« 
3 0 1 ®-ffiic. m«T;i'5-'>i.3t>^e>*5SStK3 
0 2%?gfi!tLT^^5n. a*g3 0 1 i:S«K30 2t 
so k:ttm^«>it««:ait Lfcx vd^X e -y h 3 0 
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CO 0 3 7] PI-0)t1tSIBS!«i* 1 tcjt*LT« 

^(r>%^^7.^ 2 . 3 tiBS^nfcifffi^^mas-r s 

ffi»cSi^«l%M«#bT. *a Attics 1 0 ZtlE 
SME^Jil-ettx 01 Ofeit/Hl ifc^Lfcidfe:. Jt 

B 3 9 i±)tis#iafl5i«{* 1 cDa« 1 0 1 1 . 

2mmC!)ffiBk:SD. JfeT'-i'X^^ SteEa^^nfclf^fc 

^*Sf5fs«s*i»;Scficii4 1 \Aie(ms.wm- 1 ®» 

:K 1 0 1 <0^E*''^ 1 . 2 SmmCffifililSSo 

X. ^(o^emmwm^wt^ mma^rnhxtQ. em 

ni-CfeS*^ Sffi 1 0 1 iD^*^& 1 . 2 mmOfiMBt 

1.25 mmOfitgk:. )t-r-< 2 tcfBSSnfcIt^ 

iijtxw' xi^ 3 fce«jsnfcf^ffi*^^-n€nxi/;pxe 

C0039]i^^i:^ c©J;d»z:LT2aS©1t^*^^S 

So fO^L, 7*-*X-9--3pfflTi^^aX-^rfCj:o 
©fit® « 0 . 0 5 m mJ&C±i^»l? *S C i: ^ 

ii-rs. )texwxi'2fcESsnTv^fc:ffS^s^-rs 

■rs <}: ^ »cjfeti«IBSiSJi* i teS^saWJt 3 8 
LTfT3, )t-7^^'Xi'3fcES5nTl^rc1f®^ 
S^-rsii^tti^ 01 i»c5^b;fc<t-5tex ttSiSi^ti 
MificB4 1 ■eiR«-r5<t'5»c)t1taiBS«J(*l fcS^ffl 

ei 0 2*^e.t±. 7txwxi'3©x:yd?xkr-y h 30 3 
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<i<olt«S^)t^«lffi-r*<iifci:^T)t7'wXi> 
3 ICES? tlT^^fc1!!«%S*-r S C i 5o 
[00 4 0] C(0^oiC:^:^(DBM\CXt\<,S. ffi*T 

^^sES-rs c tifit*'S. ^fem^mm i «es§ 
n^^^ sf^iscD^B^^iiojtxw'Xi'wi^icjgacoifs 
k'rscta<. «a50#^jH^<DJfc-r-rXi'i:ll«<D 
fiS©Jg®fC^l^Ts SV^tcS«©^*OS*5 30tt± 

(O^tT-f xi'^feffliSU. ll-©3t1i«ES«i* 1 

T, ±3©ESl!lf^. =&)tx-<Xi'«»i:JiII^^-rs 

c i: tc J: »? . |SI-©)fettSE»!«f* i 3 SBaiJUi® it 

[00 4 1] JfcSaSOJgJUfcfelf-'T. ^SESS 

[0 0 4 2] ^foi^a5f^i:^±^ #^®ja:*^»5*^ff§ 

Z(±m»f^"Casn5 (e Bouwhuisffi. "Principl 
es of Optical Disc Systems" . Adam Hilger Ltd . 
195 o /fc/SU (NA) tt^UVX<?)M 

[00 4 3] 
50 can Z = ±A/ {2 (NA) » 1 

[0 0 4 4] **Sa<OJg,«lCfett5^-03flfiflD^fiK, f^ffl 

[0 0 4 5] ?5?IC, 01 2*I,''U01 7^MbT*5l 

K<0S3©|ISS©}gSllCOV>TSiB^-rS. **SS<0}g,® 

li. 2 ^(oyemmmmmw^m -&t>'*T 2 MottsE 

w-ess. 2«t©?tfiffiES«» 
1.51 ^mm-r^o mm5mm<D^femim»mi^5 1 

l±, ff*6^0. 6minT. 1fffiESI3«fi«Efit«(*^ 1 

2<om&iommtmmK. 2-p«jt'r-cx^^2. 3%<£ 

ffl-rs. ^7'-i'X^'2coa«2 0 l<D**li0. 6m 
m^ 3t-r'fXi'3©^«3 0 10JP»BO. 65mm-C 

[0 0 4 6] ^ic. *^S6<0J^.«lc^5^t)^*Ji*a)t 

itffiESJi^^f^fig-rsTjSicoi^TifiB^-rs. ^^fis 

OJ^JBlcfet^T. 3t1t«ESilHkbT«, MKOldS 

-d^fflri>^iX-i«ic<i;-3T. tmu>X2 i^^m 

50 5 -li-TEaiffiBat* Jt®iR«^SOfitB« 0.05 mm«± 
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^m^-^i^^r^mn^. mm^iwmm\c^if s e ^ 

* •3iaifflB8S*3t2 4 feBSStbr, T.^' 3 tcies 

0 2»css-rs. 

fflffigiif*^ 1 <OStg 1 0 1 <D^®*^e> 1 . 2 mnKDfitH 
1 . 2 mmiOfeBlc^ itf^Ts^ 2 IcES^nfclfS*' 

efe«Htc^3i3-;stf-yi^7-yy®5lffl)P:xX3 i J:t). 

3 9 ±t?lR«-r 3 8 * 

s 4 1 »)tie«iB»«f* 5 1 oa« 1 0 1 <o«s*^e 

1 . 2 5mm®ffiH»ca&»3. Jt1fffif2®ISf* 5 1 ti. S 

3»<:ss*nfc««««xv:^:^e<y htei-^TffiSsn 

fl!)«*&UvX3 1 <fctJ, 1««Si#ii4ljfetta4 1 ±T?llZ]m 
•rSB^fig«3t3 8:&BaSfr52:i:K<fc»)x *aif-7 
i.«i|^JSl 0 2»CfB®5nfc1fffi<0B^*W^t*S. 
[0 0 4 83 ic^STN IfSA^EMiSnfcJtitSESiS 

««jgLT, 0 1 5 t itm^mii' e. S^M«ye 
3 8:&AStS*fc«I«r3^bTt>*o fe:^U Cl®e>|-e 

VBl^>X3 1 tOKfc. S*gl 0 1 
^m^O. 6mm©^''S— r-f^^i'S 2«ffAU CO 
^ = _7;^Xi^ 5 2*aLT)tif^Si«i*5 1 ICS^ 
fflBS«Jt3 8^A«2-^5i^i:'^^ d-^ni^^A*fS)l 1 
0 2 tcMI^SnSJtt Jt^Sg^lXMi^SlibftV^i d ic 
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CD^*>6. 1.25 minJSnfc1fSSJt%^tiMi4 1 
XVjRXtTy h 2 0 338«#*E'rS«^i:lRl§<Di^S^ 
)t3b'^>ay52:.*ffi«H 1 0 2 J: tJ^^^tiSo 

^^—f-f 7s^5Z 1.25 mm^nfc 

1f^it!tel;Sttll4 1 -tfiRjR-rSi^ftS^SiSWJteS 

8 3&i!a«-r 5 c: n x\ ^mmmmm^ s i ©^^n a 

[00 4 9] SSKx 01 TJcs^-r^^kix 01 6k:fe»J 
«i*i-e«€^^Tfe. i^aitc. )tit«ffiSi«f*5 lo 

mmmmmmfii^ 5 5 0 1 7 »cg^Lfc<fc 5 jt?* 
-<xi'2»ciatsnTv^fcit«%esufc)t7^'rx^ 1 

wxi^s 1 i:^. *ay^i*«3^)Ii o 2 ra±««iRl*»v-' 
[0 0 5 0] i^lC. ®»5'&t>-*5!)t1»aeSjdiEf*5 5*» 

T'i'^a.x-^ilcioT. mi\y:yX3 l «:^»l«*T 
B^MIt?fe<OltZ»Uili<OficB*0. 0 5minfi4±^«l« 
■«i:5<ii:0-egsmJ:-r5. 01 Tt^L-fci^u:. 

msmuw 5 5 ^ia« Lfc t ^emsssm^i^ i 

a^^^A*J^^Jll 0 2»c|BS*nfc1f# ^tf-KTsifZ 
30 S«S» 1 oS*R 1 0 1 •? 1 . 2 mmOfifflf;:* 

mmuwms 5\cm^mi%3 s^m^x^x^ 
•5o -is. m^^mmws \ ©*a^9A««s i o 

1 cD^S J; tJ 1 . 2 5 mm<ofic«k:&Sfti!fiit%^tt 

s 4 1 t»iR5R-rs * -5 KsstJ -^^^^s^feisass^K^* 5 

5tC||^BSSt3t3 8*gaWLTfT'5, 
[0 0 5 1] <l<3D*-5»Cx Sl''»Clf«fiJ#*S^fiiS3 
40 9.4 1 !5>^S*S 2 tSC®)t1««CS«f*= 1 . 5 1 * 

U^'7LMnm 1 0 2 |^±*'|RIA^<'^^^ <t -5 

■arTf^^s nfca »? ^*7-&siJtif«fBa^i«i* 5 5 1 * n 

tf . =&3tti^aJii» 1.51 *(*k:tt'<TffiS?Sfi* 
2«fcii:*:«*S<ii:*<t?$So *^SS©Jg^ 

*ni^^i»«l^« 1 o 2 tfB®snfc:1««©i'^-rti«:S 
tJ -^tJ-as^T^-f X © J; -5 »C7l6-r -f X «Sjg-r 



IS 

[0 0 5 2] 2|^Sfe6S©^g^l^^:^3^/>Tfc^ m2eon 

[0 0 5 33 ^J?»C. HI 8fe±tfHl 9*^LT*5I 

*StJfct<o-ej&5o HI sfeitfHi 9k:^Lft;<J:d 
*SISi5£DJ^filfc43tt5?tW«ffigiif*:6 0«. m 

s, s*S6 0 itt. m^i,mmmmmicji-3rm^f£ 
tu WR6 0 1 (D^mmfms o 2m(r>mici,±^ m-B 

»cm-r5x:/#;^e'y h 6 0 4*^^«)fs^. jg^sn 

[0 0 5 4] ?t1«®fS^!«f*6 oco^^oi^^Kunme 

So 

[0 0 5 5] Jttf^lB^ms 0©d->Di^^A« 

iR« 6 0 3 fciBSs^n^^cit^^s^-r m \ <o 

^•r5*&®|f*fflBa*f^fe3 8iO««|J&^LTV>5. <1 

fctatt? tifc tr «y i> T -y y^fli v^T. s« e o i <5d«s 

J; 1 . 2 mm<O^W.C^^'mLim%MMm 3 9 T-JR 

[0 0 5 6} H 1 9 )e«SJfBSIJK*6 0 
Xtf -y h 6 0 4 tc<J:oTfaS5*nfc1fai*S^t-5il^ 



(9) WMT9-30 50 9 3 

76 

•y r*fflv»T^ X tr y h 6 0 4 ±T*IStMt^ * "5 
**!feUVX3 1 <fc»5)fc6 2^5SltU -^-CS^OJie^r 

h 6 0 4 fc<feoTiBS*nfcftffl^s^-rsc 

[0 0 5 7] (i(7)<fc^k:2is:^sa<Djg®k::feltS)t1taiB 
gi^f^ 6 0 {±. a«® JP*i*^ 0 . 6 m in©^x -C fli 
k:89ff«nfce-y^r-y:/i:. SfioP**<l. 2mni 
10 <7))t7^-<'Xi'ffllc^$n?-ct!-y^r-y:/iD5R;rt?tt« 
<0|}^*^nrigl:=8:So *43. *oi^^A«iRM6 0 3k: 
SS^tlfci^fcXVsRxey h 6 0 4 fcioTISSS 

IlCt><DT-fe5^-&ti:«> )fe1t^l3Siji*^6 0t±. 1^- 

tf«n:felf-yi'7-y:?'i:, 2min«)Jle 

[0 0 5 8] :^IC, H2 0%(/^LH2 3^#,^LT*% 
«l<39^5eD*Sac9Jg-«»c-PV^TSiM-r-5, ^SlSfi^Jg-® 

[0059]H20(i:. ^^(ommcioif^m^^ 

^m<0 tr -y ^J' r -y =tM*«lfiKgP5J-^55 Ufc: t. <0 
S5o C©e-yi7T<y:/t±. ^1 ©SIMtOJ^ffitliaik: 
LT)t1tiilBSj««: 1 fe<fctf Jtx-^- Xi> 2 
30 Stifc t *fc3t1f«E®«lf* 1 OSS 1 0 1 mcfi^t 

S^-^)tffi6 2i:. mBU>X6 1 i:^-1fjl£ai6 2 
icDRgfcU— rjtJSe 2fi9J:»)JiWk:EI3?nfc5^-6 
3. CiU^Xe 4:feJ:tffc!V*— ;l/gP«6 5;&«^TV"> 
So ^-1f)t!®6 2j!)^^ffilf5tl/c¥fT)^l±. 5^- 

6 3{c<fcoT3tfT:^i«ii*±[Ri€ic^^?,n. aui/Xe 
4 k: * t? T— fi^ ev*-;!/^!^ 6 5 o tr>*— ;l/±T? 

:feJ:tfJle•r^•::^^'2^cAl^^tv5J:•5^c^•DT^■>So * 
:j3s )tff^fB^^«i*l^<}:t/3t7'-<'Xi'2©«figl±, m 

[0 0 6 0] COJ;5a««©tr«yi'7'yrfcJ:-3T. 
±ox:/#xe«y h2 0 3»cJ;oTSI*sn, xv#:x 

tf-y b 2 0 3*^e.^jS6 T^^^^^nSo ^©iS^. 
?t1f«fB^j«(* 1 <0d-^D^^•7i^«iS/l 1 0 2 lc«. St^ 
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7.^ 2±«0XV#7.lf-y h 2 0 3*^503*ffife6 7 

[0 0 6 1] H2 0»Ca^bfc:e>n?»4> ^^fJjl^vX 
6 1 *^e,cDfBgfflBaSt)t6 6*^3ieif«f3S«#:l 

xwx^2J£m^ofta[-roiHHis-ii-5««i:, Jtita 

©•e, 02OTf«*l"Sb?S:. C<Dfl&, ^^tl^'nXT'-y r?' 
*-^f^«ffiv>T. 7t1t^lB»j«i*i^*tf?t7'-rx^ 
2*lHSiRjBgi:-rSi:«k:. tf'y^^Z-y:^^:^!^^??!^!^: 

i^lilRr^i:UTtAV\ BI2 0»C33»«it«lUV 

w^m^ 1 :i3,i;t;jt7*-f 2 (D^jii— ftfcsaifrs 

[0 0 6 2] J.X±«>J:-5»^LT)fe7'-<7.i'2k:|Bg^ti 

^KBSWLT. *aif^A«SJl 1 0 2k:ESSnfc1« 
[0 0 6 3] 02 l:teJ;tf02 2^#MbT. * 

g 1 0 2 tlBfii^nfcfta^B^-rs^Jffiicov^TiiW 

•rs. 02 1 i^mmsmm- \ u:s^Bss*jt*sai# 

0 2 0 tg^bfcJtttSES^SO e -y T 

X6 1. \y—^im^Z. 5^-6 3. i£IiL'VX6 4^3 

it;trvd-^-;i/aj*j6 5ic??js-rsji*fSiu^'X7 1. 

-"f^WlZ, 5^-7 3. aUvX7 4feJ:^fV^Va^ 
1 0 IfflU* »)3t1faHBaig# 1 tcS^ffl5!a«)16 

rz.^xi^^hM^^ 1 0 2 W&. 1 o 1 oss*^ 

& 1 . 2 nimStnfc1f«fiit^&^fifflH:3t7'-r X^' 2 <0 
xvd^Xlf y h 2 0 3*^#«-rS^fc^CSSIty£ 
(3*ffiiS) i:l^§©1f«iS^7 7 3Q'5l*sn, c<Dlt 
ffill^7 7t±ji*%l'VX7 1 0*[Rlk:iRl*^oTjlfT-r 
5, li.^. 02 1 Tttv as 1 O 1 tDSS*>?) 1 • 2 m 
mStnfdtUfiitf&^fitHtc. xi/#7.Vf-y H O 3^ 
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[ 0 0 6 4 ] H 2 2 «3tifaes«sf* 1 

mai^yxi 1 c©^i^vX7 i«ra® 
Lrcii«s43to-gi5*si*-r5ir-Ax:f y -y^f 7 9 

c<D^-l.X-^V -y if 7 9t»S««nfc1«iiS^ 

<0)tllS±fcE^?nfcie®PVX8 0 C©^^WV 

X8 0fl[>ie»ffiBtES«tx:fe»^^*-''l'^^8 1 fc, 

;o tBb«^€^»i:^^"r53fe«ltaiS8 2k*«S^Tv>So 

7i±, JtisjUvXr 1 K:*-3X¥ifT?iMSi:'Stu — 

u y if 7 9 fc i oTSi#« nriiff 9 

0* ^^te,n. !S®lxvX8 0lc:*t>T^#Sn5, d 
tDie#Ui'X8 0©ie#fitB»i:«. 02 2»c^b/-cJ:^ 
K. <SS«*l^yh7 8»cM(S-r5fer-yhO«8 3*(«Jg 
figSnSo 55:43. 02 2T-a. m:M±. e'yh<0#83 
;gre>*-;l/ap«8 1 i:f8IL/T^UT«f->5*^ ^^tl± 
try h(D»8 3lit!V*— ;Vat^8 1 ±»<:}gJ**tlSo 

20 \i-y4^-)imt8 1 ±icji^^«nse-y kd^s 3i±. 

ev*-;l/«a)ibT)t«tBS8 2fcAStU 

[0 0 6 5] t:<litf©02 i:fe<fc'Cf02 2*ffll<-'fcSi 
)t1f^i2S««^lfc||^«[!SI*)t*!!aS*f5fc 

30 *S(EeiiOJgJ®fc:felJSJtiS«W*ISai©*ISW5Vf-y^7' 

•y:/<0±S'9:^fiKt±. 02 3tc5^-rJ:-5»i:*So 
%^ C©k:-yi'7'>y:/»±. 02 1 »c43t:J-5tr>'*-^l'SP 
Ml Sk.WfBXy'^Xl 1 toiHK:. 02 2k:fe»ae— 
-y 7 9«riBBLT. 02 1 ic^LfcJte^^i: 
02 2tc^Lfc)^?Si:^-&*3-*fct><Dt?aB5. *43> 
02 3k:^bfcil^<Otf'y^'7'y:^*^02Ok:^L/?S: 
l2gffl(Dliyi'7-yr*^fe5i:^K:U Jt1tffifBfi« 
Bi:)t1tiiS^«Btf9Pi^r©«tE«:«iA?fcJt1taffiS» 

40 [0 0 6 6] Jg(±S«B«b;fc*-5K:2»:*SSlO}g!«»i:J:ti 
liiES-r 5 f^fJ^s ¥ff )m®ESfflM«)t 6 6 {c J: -p 

3tx-f X^ 2 O^ffilc-SEfcSaitr S J: ^ C bfc#& 

IfaaBSJKf* 1 »cffiSi-r S c *^ pJSgi: 
50 [0 0 6 7] ^»C. 02 4*V''L02 6?r#!SbT*5l 
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CO 0 6 8] 02 4 1±. :^ms&<ommic^if^^fe^m 

2 a. *;d if •^i.Wi^a 6 0 3 ^Sffi 2 0 1 *^lRlf?-& 
nfci:S»CJt1failSSS{«f*:6 0<D»«6 0 1 WiC^t 

set. c®iii^«:i^if 8 6*>e,aifsnswif?t 

[0 0 6 9] C©trv'i'7-yy77l±. i|i|¥(*:l^^f 8 6 

*>?»mi*Sti:fe U— lfjie«> 3 U pt-:5f 1^:^X8 7 k:<fc 

T. c®fflB8«)t8 8 1 Lx^mnmmmii^e ofc^tf 

ti, JttS«CSi«f* 6 0 ©li/d?X i; h 6 0 4 ±T?IR 

^ ix«Sii 6 0 3 ^jUS bTjtxw ;^ 2 flat Jiff -r 

C(Dmt. JtxwX:^2(OXV;J?Xfcr'y h2 0 3T* 

x-fXi'aoxvd^Xfcr-y h2 0 3*»&«iDSS*)ti:©T 

«3t 8 8 li^mmm^W 6 0 cOxvd^X b! y b 6 O 4 
±t»lK*-r«OT, XV*;^tf -y h 6 0 4*>S<Dg|»))t 
Jgr^ffl LT 7 *-*X1?— 5P43 J; t; h >y 4^ v^lt- 

>y:*^:/^ft>— sP^frV^**'?.. Jiex'fXi^2tel5S?n 

mm&mtii eot itr^ 7.^2 a ^^if. o^mti^^tx 

tf, )t1fSeSi«f*6 0®^Bk:, m«o3SS®^ia 
*m^l^iai!!ii* LT. ^a^?^ 6 0 3 telBS? 

[0 0 7 0] 02 5 tt. :i?.^<oi^mct3\f:^^feimm 

^mm<0 \lv^7vf<J^b%. 3fe1f^S«g«t 6 0©* 
ndf9A«fie6 0 3h:|BSSnfc1f«^B^-rS;^c46 

SS«f*6 0OS«6 0 1 ffl!ltCjtlRl-rSJmL'i^X9 1 

fc; u— if3t%ai«-rs¥«f*u-if9 2fc. <io¥» 

2 ffiS J: DJil»cEI2«nfc3 'J ;<-^' l^vX9 3 i3 itf e 

-Axry-y^'9 4i:. )feifsiiesm6o*»&ogit) 
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20 

im^-UT.y^) -y^ 9 4TSt*?nfc)t<0)t»±lcE 

S?nfct:vi^-;l^#9 5 i:. cwev*— ;l/eW9 

5<Dtr>*-;v«ajiLfc^«rS3trsjt«iaiS9 e t 

[007 1] C:®)te^S5T?tt> iN»f*U-1f 9 2*»6m 
If? tlfc U-lf n U ^ - U 9 3 J: ^ T¥ 

frJteStsn. -g5*^tr-A;^7'u-y^9 4*jiJiu 
70 9 7 8 s i: i^«i>c. ^feit^ss 

Jg^eOtOXV^Xlf-y b6 0 M.xisMt^'m^tx 
»5. e:©|}^fig|*)t9 7«:. XVjRXtf'y h6 0 4 
±T-l|K^Lfc:^. ^)ti:*oT*ay^A*J«ji6 0 
3 fcjS-r 5, c © J: 5 »c*n 9'7hMnm 6 0 3 tSS 
fflj!8lt?t8 8 i:Piai<DII^Mi*Jl£9 7 ^^MWStlS 
fcx 1SS*«S««nfe:^Dif^A«fiM6 0 3*^&tt. 
Stg6 0 1 ««S*-c. 1 . 2 mmf8infctf^fiit^jiSifi[ 
H 3 9 ViitT'^T.^ 2 ©X>#X i; >y h 2 0 3 iS^mEt 

20 coif ^11^9 8l±5t>f%l-'VX9 1 <0:^lRllC|Rl*> 

oTiiff-rso c<ommm^^Q s\tim\^i/X9 1 
ifi/*-;i'«rjiiSbT3t«iais9 6T-«ia$na^ 

fta!iBti«»6 0 \cM^fmit 9 7 ;&SSS* fr. 
xVjJ?Xtf-y h604TS*fL/'cJtt>g|t>T<S*^ C 

<DX. ^0«tA.iftte^'d^-;I/gW9 5teJ:-3TffiWf 
JO *n)fcfetf}S9 6»CilML*(,''o 

CO 0 7 2] 02 6«, ifmM<ojem\c:^'<^^^m.n 

&mm(0\iyi7ryZf<Oo%. ?fc«fflffiS«^6 0OX 

tr -y h 6 0 4 J: ■3TfiBS*nfcisai«B&'rs 

5fc^L;fc)te^l^k:43tJSk::y5h-;l/aP«9 50f^t>»? 
tc, 3l6lf«IBS«f*:6 0ft>&<055»3Jt««e-AX:ry >y 

^» 9 4 •es**snfcjfc<o)tK±tffis^n/'c:m?ti^>x 

9 9i:. C(D^)tU^'X9 9 i:JtSlffig9 6i:©Hti:ffi 
i9:^t^fct!v4-^-;^SP*^l o ot«:MAfct>OTa&5. 

40 [0 0 7 31 <l©)ti^|^-eti. i|iS?«:lx-<f 9 2*^Sta 
It^nfct— !f3t»±3y;<-:JrlxVX9 3»ca:-pT¥ff 

jtestsn. — ^3&^e-Axyy 'y^'9 4«:ajiu ?f 

LT3fcfiafESj«f*:6 0ti:M«#?nS. CCt?. 
HS«Jt9 7 {±Jt1tSiiBfi!i«f*: 6 0 <0X V:d<X -y b 6 0 
4±TiRm-rSlR^1?feSo xv:d?xt!-y h60 4-Z? 

si*snTfi^-r«Ht))fe«^tf&uvX9 1 tctoTV 
ffjfetsn. -gPA^e-Axy; •y^9 4TSit*n. 
.mJieu>'X9 9k:J:^T^snT. tfVJh-;I/SP#i 
JO oooev*— ;b±T?iRjRU ev*— ;i/*aiiU, 
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[0 0 7 4] S2 5tC^Lfc)t^^i:02 6fc:^b;rc)t 
x>':3?xt!-y h 6 0 4 *>^oMt»Jfe%tf:x:a-N— ;V± 

[0 0 7 5] $fc. immmm^6ots^t^<Dm*)mi^ 
e-Axr y 9 4 tfsi*«nfc?to)tB&±»c, jsic 

v^Xtr-y h 6 O 4 {ci:^TCai3n;fe1i««rPimcS 
^T*5J:^K:bTt>aV'>. Sfc, Bl2 5feJ:tfH2 6 

lcg^L;tS^<Ot;-y ^7'-yy*^@2 4 fc^bi^'clBSffl 

[0 0 7 6] i:JL±mmVtci:^lc:^^(DmmicXt\ 

i£. mmsmmf*. e o <o*a i^^i.*j3i^ji e o 3 tcsa 

•y h 6 0 4tcj;r3TfBS$nfc1f^^f|^^Sgl<OB^ 

to t: -y ^ T' -y y tc J: o T)te1«ffiffiSJKf* 6 0 <D*a 
ix3»«S 6 o 3 k:SS«4afc1faix:/jpX tf h 6 0 

[0 0 7 7] *:|3. *5K^l±±fa#llfifi®Jg«tJ:Rl^^ 
n-r> mtf. =&Sfe5S<iD)^®»i:43l>Tx>;PXt:-y h»c 

[0 0 7 8] 

[5£W<D«)»] &±tm Life* "5 ICf|*« 1 b 5 © 

fin* •? n^mmim^mM-iEnfz fa:^©®ffl!i<o 
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[0 0 7 9] m^m2WB,<o'mmsmm\c3;. 
[0 0 8 0] mism3mf!S.<o^ff^mm.mmci: 

[0 0 8 1 ] S;rc. W*«4E^<DJl£1f^gtiift{c± 

ntf. ^■n^n-ffik:ffl«ieBS«g«««je^«nfc2t5to 
sci:»c<fcoT. i^cgffi«*^2oisit^nfc3tmffi 

[0 0 8 2] m^smwLo^ftmmmmmci. 

[0 0 8 3] *fcs B*^6«:V->L9<DV''-fn?!>M tClB 
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[0 0 8 4] ^Tc. m^msmmcoytmm^immic^ 
CO 0 8 5] sfc. m^mi oiEMcojtiffffiiesTmk: 

ft fB»ffl»8lf Jfct c flDffi^MHgi*^t»ca-:J < ^ 2 

J; 0 . I^-OS 1 O Jttt«|BS«(*:»cS»0^ 2 ojtts 

[0 0 8 6] 1:*0->L1 4<DV^-rtl7bM 

^ C 5 )te i: |Wi^<Olf ffiS^Jfe^rSI^^ -ti- S i6 (Dif^lB 

[0087] i^tc. m^-m. 1 2iBi^<D)tffSilS^^SlC 

[0 0 8 8] sft, 1 z^m<ommn^^m\c 
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s. 

[0 0 8 9] il^fli 4fe«0)teffi^B^S»i: 

[02] 0 1 »cfetJ5)t1»«iag!K«:©»f®«lfiR«^-r 
20 CEI 3 ] H 1 tefetJ-SJfe-r-f X OWfS«^*5^t-SiW 

[0 4 ] @ 1 t^sijs tr 7 ^(o^m^mm^^^ 
[H6] :i^^<omi(om&(omtmcmf^mmn^ 

So 

[07] <OSIfiiS<DJgS8tfett-5^tfSiS^ 
[08] i^^nmx «»SISfi«0Jg,«tc^3ltS)tfiaS^ 

[01 0] *%MiD^2tD*fiScDJgffilcfett-5t^B* 

^o»f^^ittwr5fcJ6<DiiiW0-psSo 
[012] i^^n^zaym&<r>^mc^\.i^'msiM 

[014] *^OB3<D|IM«0J^®fc*lt5««S^ 

o75r^%ittwr5fca&«Di(iW0T»So 

[015] *5IW®m3©SIS5o}g.«»c^3Ji-SlSas^ 

[016] 2|s:%W©m3®^SS®JgSSli:43t^5WaJS^ 
o:ija«SiM^5fei6oSiW0T*«, 

[017] *^cDm3 0^M<^)JgffitCfe{JS1S«S^ 
JO Rf®ISflF«iJiWr5fc4&iOKiW0T-SS. 
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[018] :^^<D^A(0^<0mm^^^f^^n^ 



[H2 1] *^<0^5(^*fiSOJg,^tC43l>TJttf«S 
[02 2] :^WR<Dmso:>mff^<Dmmni^\^^X^m3Si 

[02 3] :mm(D'ms(o^(OTem\cis\ii^%'mm 
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[02 4] *^WOm6CO^<^)}gSSJCfett-SJt«Sll2 
[025] *^0^ 6 <^|ISfiOJ^® fcfet* 5 JtltaS 

a^SB. 1 5 "tryi^Z>yy. 2 1. 3 1 Ht^^uv 
X. 1 0 1 -mw,. 1 0 2 - *ay^A*t«S, 2 0 1 

2 0 3 -XV:p;^i;y h 
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